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A  Note  on  the  Sources 

The  pages  which  were  microfilmed  for  this  collection  are 
in  generally  good  condition  in  the  original.  There  are 
some  pages,  however,  which  due  to  age  are  lighter  than 
normal.  Additionally,  because  some  volumes  are  very 
large  and  have  been  bound  tightly  and  cannot  be  un¬ 
bound,  there  are  intermittent  occurrences  of  slight  dis¬ 
tortion  of  the  edges  of  a  small  percentage  of  the  pages. 
We  have  made  every  technical  effort  to  ensure  complete 
legibility  of  each  and  every  page. 


United  States  Patent  Office. 


TIInMAS  A.  KIH. 'ON,  OF  M.EWEM.YN  PARK,  NKW  JERSEY. 

ORE-CONVEYING  APPARATUS. 


SPECIFICATION  f  ire 


r-  >i'V 


u  \>  A.  K 


.  IS  at  Uewellyn 
Park,  in  tin-  county  of  Iv-sex  ami  Slate  of  Now 
5  Jersey.  have  iuvontol  a  «-.-rtaiii  now  ami  use-  ] 
ful  Improvement  in  Oro  l'onvoyins  Appara¬ 
tus,  (Case  No. !|.|  of  wliioh  thr  follow  ins  inn 

*  The  present  iiivontioii  relates  to  means  for 
o.  conveying  orr  or  otlirr  materials  from  one 
(Miinl  to  several  magnetic  separators  nr  other 
apparatus  ami  for  keeping  the  linpiioror hop¬ 
pers  full  wit  limit  imiimiis  tlioin  to  rim  over. 
Ill  the  present  conveyer  a  single  Ions  licit  is 
5  employ*'!;  Inn  it  is  siipjiorted  at  intervals  by 

pulleys  arranged  as  hereinafter  ilr.se  rilxs],  and 

means  nro  provided  forilutiipinstlio  material 


lint  twins  narrower  than  the  box  in  tlio 
other  ilirection.  This  shelf  is  inclined  and  Is 
provided  with  a  central  opening  13,  which  sj 
•nines  directly  over  the  center  of  Hie  belt  3. 
From  the  shelf  12  to  tho  bottom  of  the  box 
are  inner  side  walls  11,  which  form  sido  pas¬ 
sages  15,  through  which  tho  ore  passes,  lie- 
low  the  leixcs  described  isa  continuous  trough  6o 
10,  or  several  short  troughs  or  boxes,  as  in¬ 
dicated  at  10',  Fig.  1‘,  one  for  each  pair  of 
pulleys. 


.  , ,  .  wsivvly  and  for 

reloading  the  material  which  falls  at  a  hopjier 
to  after  it  is  full  vi-ntrally  onto  the  liellniid  mov¬ 
ing  the  same  along  to’tlie  succeed i ng  hopper. 

in  the  aeeompaiiying  drawings.  Figure  1  is 
a  general  view  of  the  system.  Fig.  1*  shows 
niuodilh-atinn.aml  Fig.--’  is a  section  on  line  x  x 
-•5  of  Fig.  1. 

"  **  "  1.  driven  by  any  suit- 


supiMirting-piilleys  ; 


ilie  belt  show’ll— and  on 

unit  .i,  w  ninii  is  nesigliell  for  conveying 
jo  Ac.,  from  the  hopper  I  at  one  eml  to  tin: 
eeptacle  or  receptacles  along  and  under  the 


the  !< 


•ved  liy  the  lower  half 
At  Intervals  along 
pnlle 


passing  over  the  upjivr  pulley  and  under  the 
lower  pulley  of  each  successive  pair.assl—"  *■ 
thus  throwing  the  lower  section  of  tin 
into  rigrag  form.  This  is  much  exaggerated 
4°  in  the  drawings,  since  the  pulleys  are  larger 
in  prii|>ortioii  to  the  distance  between  the 
pails  than  they  would  !-_•  in  practice.  Adja¬ 
cent  to  each  pair  of  rolls  >'•  7  is  a  box  or  shaft 
S.  so  placed  that  when  the  ore  or  material 
45  reaches  ihc  jioiiit  P  on  the  upper  roller  it  will 
fall  01T  into  the  lux  and  will  strike  the  shelf 
or  partition  1>  1.  which  extends  entirely  1 


When  material  is  fed  onto  the  belt  at  tlio 
left  and  the  belt  is  moving  forward  in  thoili-  fij 
rection  of  the  arrow,  the  ore  will  bo  carried 
to  the  first  pulley  C  and  will  drop  onto  tho 
shelf  lOof  the  first  box  until  it  Is  piled  upon 
'  shelf,  so  that  It  rolls  oft  at  cither  side, 

. a  it  wilt  fall  Into  the  reccptnclo  10  and  70 

will  fall  In  a  stream  17  in  front  of  tlio  magnet 
IS,  whereby  the  trajectory  of  tho  magnetic 
part  Is  changed.  Any  desired  apparatus  may 
bo  placed  below  tlio  reccptnclo  10  instead  of 
the  magnetic  separator.  Sinco  tho  material  75 
is  fed  onto  tho  conveyor  faster  than  it  es¬ 
capes  nt  the  first  separator,  tho  receptaclo 
soon  becomes  full  under  tho  shaft  and  tho  ore 
will  back  up  In  tho  passages  13  and  will 
finally  roil  onto  tho  shelf  12,  and  then  pass  80 
through  the  opening  13  onto  tho  middle  of 
the  belt.  The  same  operation  will  take  place 
nt  each  successive  slmftuntil  thcoro  reaches 
tho  eml  3.  By  this  method  nnd  apparatus 
the  several  separators  are  kept  fully  supplied  S 5 
if  sufficient  material  is  fed  onto  the  conveyer, 
mid  i  f  not  one  or  more  of  tho  separators  near¬ 
est  to  the  hopper  4  is  or  are  fed  to  tho  full 
capacity.  A  further  object  attained  is  that 
the  material  convevcd  toward  tlio  end  5  is  re-  9c 
loaded  centrally  oii  the  belt  nt  intervals. 

W  lint  I  claim  Is— 

The  combination,  in  nconveymgappara- 


1.  The  combination,  in  nconveymgappara- 
tus  of  a  belt  convevcr,  guido  and  driving  pul- 
levs  therefor,  a  reccptnclo  under  the  belt,  9; 
me  ins  for  leading  tho  material  being  con¬ 
veyed  from  the  belt  to  said  reccptnclo  at  ono 
point,  nnd  means  for  guiding  tlio  roalonal  bo¬ 
il-  conveyed  onto  tho  bolt  when  tho  recepta- 
„i.?u  full  nt  said  point,  whereby  succeeding  11 
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rc  that  l In;  following  is  a  full  mill  exact 
iptiou  »f  tin.*  Miiiii*,  reference  being  lia«I 
:  accompanying  drawings,  anil  to  the  let- 
.nil  figures  of  reference  inarkeil  thereon, 
is  specification  is  a  ilivision  of  my  nppli- 
i,  Serial  X«.  filed  May  2»,  lS'i, 

i  was  a  itieisimi  of  my  application,  .So¬ 
il).  11,0  13,  lihsl  Juno  3, 

0  object  Ilf  this  invention  is  In  furnish 
juomical  .system  uf  electm-magnetic  tail¬ 
or  tramways  which,  while  useful  in  any 
ty,  shall  lie  particularly  adapted  to  re- 
Cvhere  the  tnillie  is  too  light  for  orili- 
steam -rail wavs  or  where  the  main  hulk 
c  traffic  is  liiniteil  to  certain  seasons  or 
o  the  difficulties  or  expense  of  grading 


and  axles,  hut  Is-  through  tho  motor,  each  car 
'  is,  so  to  s[icak,  electrically  cut  in  two  by  tho 
i  interposition  of  insulating  material  some- 
I  where  in  its  structure,  tho  poles  of  tho  mo- 

•  tor  being  connected  ono  to  each  division.  A 

•  preferable  method  Is  to  form  lho  hnb  and 
1  llange  of  a  wheel  of  separate  metallic  parts 
,  uniting  them  by  boiling  cadi  to  a  wooden 
I  web  whieh  insulates  tho  two,  whoreby  tho 

•  body  of  the  car  and  the  axles  aro  insulated 

•  from  the  track.  Coutact-springs  bear  against 
I  the  llanges  or  preferably  against  hubs  so- 
,  cured  llierctobyeross-barsor“spiders”  whoso 
.  outer  ends  are  Isjlted  to  tho  flanges.  Tho 

•  contacts  arc  connected  to  tho  brashes  of  tho 
;  motor,  ono  to  each,  respectively,  through 
I  tho  reversing-key  and  contacts  hereinafter 

•  spoken  of. 

In  thoaceompanying  drawings  I  show  more 

•  in  detail  how  this  invention  may  bo  carried 
,  into  effect.  It  is  to  be  remembered,  however, 

•  that  these  details  may  bo  varied  or  equiva¬ 
lents  used,  and  that  therefore  I  do  not  limit 

i  tnvself  generally  in  such  cases  to  tho  precise 
details  therein  illustrated. 

Figure  1  is  a  perspective  of  an  engino-carin 
operative  relation  with  respect  to  the  source 
of  elcetricitv.  Fig.  2  is  a  diagram  showing 
the  connection  of  electrical  devices  on  tho  car 
in  multiple  nrc.  •  i  i 


railway  ms  to  in  oin- 
listribution.  nml  utili- 
us  n>  n  motive  power 
s  am!  combination  of 
ior»*  particularly  «Ie- 


mils  of  tho  main  track  M  T,  respectively. 
The  current  is  utilized  ns  a  niotiro  agent  by 
an  electro-magnetic  engtno  M  fc,  constructed 
as  shown  in  tho  drawings,  in  which  F  is  any 
suitable  frame -work  suspended  from  the 
I  main  driving-axle  and  placed  upon  the  othei 


a  suitable  frame  .supported  Ui>oti  ll 


tlnm’e  F'ami  hub  Mare  ntado  separately  and 
co.mected  by  a  wooden  web  0,  to  which  they 
arc  bolted,  the  wheel  ther.  consisting  of  a  me¬ 
tallic  hub,  a  metallic  flangc.andnn  interven- 
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II  u- hum  it  mat/  runrtrn: 
it  known  lli.it  l".  Til.itl.vs  A.  Kmsos, 
cllyu  I’ark,  in  tin-  county  of  Kvh-v 
...f  Xi'ttJ.'O.')',  have  invented  a  new  and 
it  Improvement  in  Klcelm- .Magnetic  Rail- 
System,  (f..r  which  I  have  obtained  Let- 
l'ittciil  in  limit  I trit.iin.  No.  .■>,'111,  dated 

I  .Mart'll .'SI.  I"l;  in  liniin,  Xo.  II 1 1  .tlnlotl 
3. 1  "I:  ill  Victoria,  Xo.  3,u|2, dated  .May 
SSI  t  ill  l'rani",  Xo.  1 11. 7. .luted  .May 
"I;  in  Xi-w  Smtli  Walin,  Xo.  HIS,  .Intel 
l"l;  in  i,>ii."iislnii.l,  Xo.  2i/;no, 

.lati'l  Auirii't  2.  I"l  ;)*  and  I  <I»  hereby 


n*  object  of  this  iiivoiitioii  is  to  furnish 
ouumical  system  of  chs-tro.  magnetic  rail- 
or  tramways  which,  while  useful  In  any 
it.v,  shall  1m>  particularly  adapted  to  re- 
>  where  the  traflic  Is  too  light  for  orill- 
steam-railways  or  where  tho  main  hulk 
to  traflic  is  limiti'l  to  certain  seasons  or 
e  the  difficulties  or  evjH'nsc  of  grading 
LTonlinary  steam-roads  impracticable, 
this  end  the  iiirention  consists  inneom- 
olectro- magnetic  railway  system  tin- 
“K  the  generation,  distribution,  nn.l  utili- 
n  of  electric  currents  as  a  motive  power 
in  the  novel  devices  nn.l  combination  of 
:es  therefor,  as  more  particularly  de¬ 
ed  anil  claimeil. 

carrying  my  invention  into  effect  the 
of  the  track  are  electrically  connected, 
at  each  line  of  rails  forms  n  part  of  the 


rtho  traveling  motor  or  locomotive  an 
ro-ningnctie  engine  is  moiintcil  u|ion  a 
Ido  frame  .stipitorlial  ii(m)ii  the  axles  of 
Irivinji  and  other  wheels.  In  order  that 


hut  lie  through  the  motor,  each  ear  is,  so  to 
speak,  electrically  cut  in  two  by  tho  interpo¬ 
sition  of  insulating  material  somowhero  in  its 
structure,  the  poles  of  the  motor  being  con¬ 
nected  one  to  each  division.  A  preferable 
method  is  to  form  the  huh  and  flange  of  a 
wheelnf  separate  metallic  parts,  trailing  them 
by  boiling  each  to  a  wooden  wchwhicli  Insu¬ 
lates  the  two,  whereby  the  body  of  tho  car 
and  the  axles  are  insulated  from  tho  track. 
Contact  springs  bear  against  the  flanges,  or 
preferably  against  hubs  secured  thereto  by 
cross-liars  or  spiders  whoso  oilier  ends  nro 
l»lted  to  the  flanges.  Tho  contacts  nro  con¬ 
nected  to  the  brushes  of  I  he  motor.ono  tocaeli, 
respectively,  through  the  reversing-key  and 
contacts  hereinafter  spoken  of. 

In  the  accompanying  drawings  I  show  more 
in  detail  how  this  invention  may  1m>  carried 
into  effect.  It  is  to  1h>  remembered, however, 
that  these  details  may  lie  varied  or  equiva¬ 
lents  used,  nnd  that  therefore  I  do  not  limit 
myself  generally  in  snch  cases  to  tho  precise 
details  therein  illustrated. 


Figure  1  is  a  perspective  of  an  engine-car 
in  opernti  vo  relation  with  resiiect  to  tho  source 
of  electricity.  Kig.  2  is  a  diagram  showing 
an  arrangement  of  tho  conductors  toproduco 
an  automatic  reversal  nf  the  motor  on  tho  car. 
Fig.  3  is  a  diagram  showing  an  arrangement 
of  conductors  by  which  tho  current  supplied 
to  the  motor  on  tho  car  is  varied  without  re¬ 
versal.  Fig.  I  is  a  diagram  showing  thocon- 

tiplo  nrc. 

I!  is  any  suitable  stationary  dynamo-elec¬ 
tric  machlno  driven  by  any  suitable  source  of 
power.  From  tiro  generator  It  connection 
through  conductors  1  and  2  it  made  to  tho 


raiLs  of  the  main  track  .M  T,  respoctivoly. 

The  current  is  utilised  as  a  motive  agent  by 
nn  cloclro-magnctic  engine  M  E,constrncted 
as  shown  in  tho  drawings,  in  which  F  is  any 
suitable  frame-work  suspended  from  thomaiu 
riviu-  ailo  and  placed  upon  tho  other  axle. 
Tho  wheels  used  under  tho  engine-car  and 
all  other  cans  nro  constructed  as  shown.  Tho 
—  and  hab.M  nro  mado  separately  and 


(So  Model.) 

No.  470,983. 
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SPECIFICATION  forming  part  of  LrtUn  Patent  Na  470,083  dat«l  J  14  1 
Ae^ifcnW  Ji»U1U7.  JVriilJv  311^}.  ,y*»*ti 

|!  tnn«'i,  0,:.T’|'',Tii,''«"'  \  K1.1.. „r  rr7r-  tiling  form  lntersllti.nl 

]|v„  |..,rk  ,  t"  ,N<";  «m*tnM:l«|  of  thinly-UU|x»o<l  Ilia-. 

„(  \,  «  I, !, nm,<T'*1  :w"1  lmvin"  n  sroat  hoot  ra- 
11.  InM-fnl  n, V.i  TV. "  n"'1  ••>l~ir!.ln~  airfare  relative  to 

Il.miii-  1-  »  ,U  ’*  u,eir  mavy*o  that  variation*  in  temperature 

1  uv  ^  ,  ,lt  .  .  ..  f\n  rapWly  produced.  Each  bundle  of 

.  *  *  J  ~»*m-ratmn  iil^  1*  Mirmunded  by  a  winding  of  wire, 
hm,  b.  r.!,  r  r  ,  I  V  wncath  the  lower  ring  I*  a  furnace,  forwhlch 

mtiti ”ti..n  of  1  * '  r,y  •  rnMn  <n»n  robe* nr  part of  them  form  the exlt- 

»H  '!  .  .  ...  "Mo**  l*o  direct  the  heat  from  the  furnace 

!.  *  *  " '•  *.';  !* 1 V  *!  1  1,0  through  the  bundles  of  tubes  progressively, 

'll  i  "  '  ’  '*  r",,  .  a  shield  covering  the  lower  end  of  ono-half 

mi  mini-  ..-  as  in  tomfH'rnturoi*rat*rd  of  the  tills*  Is  mounted  on  a  shaft  passing 
..  oni.UT  n-.ifi.  .11  u  t"-**mir*  prne*  through  the  open  center*  of  the  rings.  The 
1  if!l!,,|S?.h  »,r»  *  H,,rn,,n,,"ne  tubes  that  are  covered  by  this  shield  are 

y  1  nc  romiuctor*  or  bring*  protected  from  the  heat  of  the  furnace,  the 

f  *.  «*OM,*,»,*tor*  m  any  way  Into  the  mac*  products  of  combustion  from  which  pass  up- 
,  pn  «lu.v«|  by  Midi  in m  and  alter*  wardly  through  the  other  tut**  All  the 
.  nr  re;iM  tig  ami  dcr  reading  the  heat  of  tube*  protected  by  the  shield  will  bo  losing 
■»*n  (tb.*  magnoti*m  of  the  iron  l**ing  heat  and  giving  magnetism,  while  tho  other 
'  "‘‘••T’uately  docro.i**-d  and  iitrrr.i*cdj  tube*  will  be  increasing  In  heat  and  dccroos* 

'  <‘“rr,,ul*  ••'‘II  induced  in  such  con*  ing  in  magnetism.  The  decroase  of  magnet* 

“  tind  m  one  direction  and  then  in  the  Uni  in  one-half  of  the  bundles  of  tubes  will 
I  he  alternating  current.*  may  I**  util*  generate  a  current  in  the  colls  around  thorn, 
n-rtly  d.reomniiitat*-.!  iiitoaeoiitimiou*  while  tho  inennse  of  magnetism  in  thoother 
t  of  one  direction.  Thu*  I  am  rrtahh-d  bundles  of  tubes  will  generate  a  current  of 
Mat.*  boat  energy  into  eb^tric  erergy  the  np{Ktsite  direction  in  their  colls.  Thcso 
tirtn.n  of  boat  on  magneti/.-d  iron.  An  currents,  by  means  of  suitable  commutators 
•  generator  utilizing  thi*  priuciplo  1  ofternted  by  the  same  shaft  which  turns  tho 
rm.-d  a  **  pyrouiagtietie  generator.**  *hiold,  can  be  taken  off  as  continuous  or  nl* 
y  arr.uigcnn-nt*  am!  construction*  of  teniat Ing  currents. 

tu*  ran  lM*t»rt»duc.*d  for  carrying  intoef*  To  conserve  thu  heat  and  mako  the  cooling 
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expansible  pulley. 

>ort  Of  letter.  Patent  Xa  •170.061,  dated  Jun, 


h-.v  a  I  L"  .UlioBrooveJcol. 

„  |  **1"*  ll!i*  disk  can  lie 

.11.1  >  j  nmi  c<i,  ns  mil  |„.  readily  understood. 

,llal.tho  heads  of  expansible  50 

I'  "  "  T  I  !  !  ,*'  have  been  j . «1  logdhcrby  loose  or 

I  "“'-i  I'Ut  my  Invention  is  confined  to 

tisx'i'f isinnivtinnsof  Ilex  ilile  material,  such 
;  ns  ni|N-.  Phis  furnishes  a  cheap  devico  and 
j  '’’"st ruction  aud  operation  nroex-  55 

••■••pr...  I  eccdmgly  simple  a„,|  which  is  not  likely  to  5 
"".rk- !  !••'•> '"“of order.  lly  thephraso“onoof  which 
arusi  ns  (disk.)  is  movabte  relative  to  IhcoHirr"  it  Is 
«  in  the  not  Intemlisl  t„  convey  the  idea  Hint  the  fee- 
""■after  nil.!  disk  must  necessarily  bo  stationary,  lint  Co 
the  movement  must  lie  such  as  to  change  U10 
'"'.II-  a  relative  location  of  the  disks.  Tho  terms 
•jos  tive  “  ropes -  and  -conls"obvlously  include  other 
ltd-  pul-  lletible  strands  or  tsslies  which  can  lie  nse<] 
f  nisoii-  in  the  manner  nlsive  dcserilictl,  such  as  65 
d  Ii|«in  leather  slra)*,  chains,  At,  (as distinguished 
from  rigid  rods  or  other  rigid  bodies.) 
lenient.  This  application  Is  a  division  required  by 
'  moved  the  Patent  nilicoof  a  prior  application  filed 
•’•near  June  I",  Is'.*),  on  wbich  a  patent  has  lieen  is-  ;o 
lirough  sued,  Xu.  |3i;,‘.irn, datisl  Septemlier  2.1,  ISiiO. 
f  which  What  I  elaim  is— 
disk  T  I.  An  expansible  pulley  having  heads  or 
•  strain  disks,  nun  of  which  Is  innvahle  relative  to  the 
lack  in  other,  and  a  ni|ie  connection  lietwcen  tho  75 
yloaet  disks,  tipm  which  the  licit  travels  and  the 
mu n  in  working  circumference  of  which  Is  made 
o  ii i| smaller  nr  larger,  as  desired,  substantially  as 

id  I,  in  A11  expansible  pulley  having  beads  or  So 

■  Iiisl,  disks,  one  of  which  is  movable  relative  io  Hie 
lia*  ing  oilier,  and  a  connection  between  tho  same  by 
■s.  As  means  of  flexible  ropes  or  conls  threaded 
IC  mid-  through  holes  in  the  disks,  substantially  as 
drawn  set  forth.  85 

strain  This  s|ieeilication  slgntsl.and  witnessed  this 
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mtact-whecl  is  suitably  supported  In  bear 
under  the  car.  Such  wheel  consists  ol 
"  rim  "r  flange  u,  nn  inner  llango  l 
U'liirnl  well  r.nnil  n  hubi/.plncedonnshafl 


ImliK  in  line  with  each  other  ami  arranged 
preferably,  in  two  lines  nmnml  the  wheel,  sc 
as  to  make  a  ilouhlc  eontaet,  or  there  may  Ik 
tlinie  or  more  such  lines  of  boles,  if  desired. 
Tnrougli  each  pair  of  holes  passes  n  pointed 
n-l  nr  spike  /,  having  9  head  ij  and  a  flange 
".and  between  the  flange  A  of  each  spike  and 
the  Inner  flange  hot  the  wheel  a  heavy  spring 
•  is  roiled  on  the  spike. 

The  o|K-mtion  of  this  device  is  apparent 
and  is  well  illustrated  in  Fig.  1.  As  tho  car 
moves  along  and  the  wheel  tnms  tho  lower¬ 
most  spikes  are  in  contact  with  tho  rail  and 
nre  pushed  in  through  the  wheel-flanges,  tho 
springs  being  compressed  and  projecting  tho 
spikes  otitwanllyagainst  the  conductor.  Tho 
spikes  nre  placed  so  close  together  that  there 
is  always  a  sufllcicnt  number  in  contact  with 
the  conductor  to  make  a  connection  of  sufli- 
cieut  conductivity  for  tho  purpose.  I  prefer 
to  make  the  spikes  of  steel,  hardened  at  tho 

1.  A  current-collector  for  electric  railways, 
having  rods  ur  spikes  for  making  contact  with 
'  conductor, and  a  spring  pressingcach  roil 
.pike  outward,  substantially  ns  set  forth. 

.  A  current-collector  for  electric  railways, 
„„.-ing  several  movable  radial  rodsorspikes, 
theetnlsof  which  are  adapted  to  bcaronnsnlt- 
nble  conductor,  nnd  a  spring  for  pressing  each 
rod  nr  spiku  outward,  substantially  as  de¬ 
scribes!. 

:t  a  current-collector  for  electric  railways, 
having,  ill  combination,  a  whcclandn  soricsof 
pointed  rods  or  spikes  carried  by  said  wheel, 
---■  springs  projecting  said  rods  or  spikes 
airily,  substantially  as  set  forth. 

,  \  current-collector  for  electric  railways, 

bavin-  in  combination,  a  wheel  with  holes  in 


tending  Io*»^o*ly  from  Mid  holos,  substantially 
%.  a  cttiwwi-coHector  for  electric  railways, 


(Ho  Hodel.) 
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tsasingle  continuous  metal  ring  having  a 
nil  «,tbron^h  which  thocnriixlppasac*.  Tbc 
m  **  I»rovi«!wl  with  two  flanks, preferably 


inclining  inw.inl  to  form  a  proorc  aronmi  the 
rim.  bavins  a  erovv*cctlon  of  dovetail  shape. 

A  wtion  of  ouo  or  Iwth  fl/in^osL1*  remov- 
able.  n»  Indicated  nt 

To  fnrm  a  bearing-surface  for  the  policy, 


several  Mocks  S'  of  wood  or  of  iron,  coated 
with  lead  or  other  compamtlvcly-soft  mate¬ 
ria',  are  inserted  through  tiro  opening  in 
flanges  one  after  the  other,  and  nro  slipped 
along  in  the  groove  until  the  enliro  circle  is 
complete.  The  section  3  lx  thon  secure.)  In 
(dace.  T o  prevent  the  Mocks  sliding  or  tam¬ 
ing  In  the  groove,  they  may  bo  secured  by 
—  ■„  , - ...  » - ...  (nner sJ0e of  tho 


screws  10,  inserted  from  the  in 


The  chain  heretofore  referred  to  is  placed 
around  the  pulleys  and  the  cogwheel  or  drum 
<m  the  motor-shaft,  as  shown  in  Fig.  I, in  such 
manner  that  the  concave  side  of  the  links 
comes  nest  to  the  cogs  of  tho  wheel  and  tho  re¬ 
verse  or  cun vex  side  of  the  curved  links  bears 
on  the  smooth  surface  of  the  pulleys  5.  It 
will  Ik*  seen  that  the  cliain  Ls  freely  suspend¬ 
ed  between  the  top  of  the  pulley  on  tho  front 
axlo  and  the  top  of  tho  pulley  on  the  rear 
axle,  aud  since  the  chain  used  in  an  electric 
ear  will  weigh  approximately  twelve  pounds 
J„*r  foot  the  Weight  is  sufficient  to  producoa 
decided  cateuarv  curve  in  the  chain,  provided 
said  chain  is  sufficiently  loose,  as  indicated 
In-  the  doited  line  3’  in  Fig.  1,  whereby  in¬ 
creased  friction  and  leverage  are  obtained  be¬ 
tween  the  chain  nnd  the  smooth  pulleys.  In 
some  cases  it  may  be  found  desirable  also  to 
place  a  lielt-tightcner  in  position  to  beardown 
the  chain,  as  indicated  at  II.  Theolcc- 
,,  ,c  motor  12  is  supported  from  the  axles  4  4 
bv  means  of  yielding  blocks,  as  described  and 
claimed  bv  me  in  an  application  ofovendato 
herewith,  ire-rial  No.  353,373. 

As  shown  in(Fig.  the  shaft ^1  of  tho  mo- 


(Ho  Model.)  ' 

T.  A.  EDISON. 

LIGHTNING  AHRE8TEB. 

No.  476,988.  Patented  June  14,  1892. 


United  States  Patent  Office. 


•ISDN,  OK  U.KWKU.VX  1-AUK,  NEW  JERSEV. 

LIGHTNING -ARRESTER. 


SPECIFICATION  fc 
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uiH.lin.  fc-CJi 


At  the  same  time  the  lighlning-ar- 
(leml  useless;  hot,  owing  to  Its 
”  ‘  be  readily 


ill  simplicity)  It 
Vhat  I  claim  is- 
. T*1*  combination,  with  a  circuit,  of 


I.  ine  combination,  with  a  circuit,  of  a 
lightning-arrester  which  is  destroyed  by  a 
sinjle  use  connected  thereto,  anil  a  fusible 
"  m  i"  !!*?  ci^ai!  Mil1  blthtning  arrester,  do 
said  fsslblo  wire  being  of  such  conductivity 
nn.l  character  that  itwlll  be  fused  byanycor- 
rent  that  will  pass  through  the  lightning-ar- 
rvster,  whereby  loth  tho  arrester  and  the 
fusible  wire  will  be  simultaneously  destrored,  6j 


-■  Tho  cnmbinatloD,  with  a  circuit,  of  a 
lightning-arrester  which  is  destroyed  by  a 


-  um*  ami  consisting  of  sheets  of  m 
foil  separated  by  insnlating  material  such  as  70 
|mraffimsl  paper,  one  sheet  of  the  foil  being 
connected  to  the  circuit  and  another  sheet  of 
the  foil  being  connected  to  ground,  said 
ground  connection  Including  easily- fused 
wire,  substantially  as  described.  75 

3.  The  combination,  with  a  circuit,  of  a 
lightning-arrester  which  Is  destroyed  by  a 
single  use  and  consisting  of  sheets  of  metsl 
foil  separated  by  insulating  material  such  ns 
paraffined  paper,  one  sheet  of  the  foil  being  to 
connected  to  tho  circuit  and  anothersbeet  of 
the  foil  bclngconncctod  to  ground,oneof  said 
ronnectlons  Including  easily-fused  wire,  sub¬ 
stantially  at  described. 

I.  The  combination,  with  a  circuit,  of  a  $5 
lightning-arrester  which  Is  destroyed  by  a  _ 
.ingle  use  and  consisting  of  sheets  of  metal 
Toil  separated  by  Insulating  material  snch  as 
Iiarnffimsl  patwr,  a  water-tight  inclosing  case, 
me  sheet  of  the  foil  being  connected  to  tho  90 
•irvult  and  another  sheet  of  tho  foil  being 
sinucctcd  to  ground,  one  of  said  connections 
Including  casilv-fascd  wire,  substantially  as 


^specification  signed  and  witnessed  this  95 
°f  J",y.  1SM  T1IOS.  A.  EDISON.  ' 
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conductor ...  Thu  iron  cap  is  supported  on 
ho  ron  or  other  polo  or  standard  8,  which  at 
iho  law  has  two  loss  0,  adapted  to  (It  the  in-  51 
clmol  Boor  H'.and  which  preferably  stands 
Iwtwcwn  two  adjacent  tics.  Itetween  the 
ninmbnl  Js^hich  to  preferably  screw-thread- 
ai  iti  upper  cm!, and  the  cap  6  is  an  Insu* 
buns  material  11,  completely  cutting  off  elec-  6c 
trical  connection  between  tho  standard  and 
the  cap  and  conductor  supported  thereby. 
Hie  floor  10  forms  the  bottom  of  a  waterway 
or  drain  ostcndlng across  tho  track  and  cora- 
mnnlratingwlth  anysoitable  ditch  ordltchcs  65 
1;.  I 0*  are  the  sidesof  this  water-way.  Only 
one  water-way  Ls  shown;  but  I  propose  to hnvo 
such  a  water-way  at  each  point  where  a  polo 
is  necessary.  It  will  be  seen  that  the  Insnla- 
tors  composed  of  the  capo  C  and  the  Insulating  ;o 
material  within  the  same  are  supported  on 
poles  In  the  same  manner  that  air-line  tele- 
— iph-wlro  iusnlatorsarosnpjwtcdand  that 
.  _  conductor  5  Is  in  effect  an  air-line  and  is  so 
insulated  that  it  mar  cany  heavy  currents  75 
without  danger  of  leakage.  Although  thoin- 
sutators  are  large,  they  are  so  placed  that  they 
do  not  ral«o  the  conductor  a  great  distance 


To  protect  the  conductor, as  well  as  to  pro-  So 
nt  persons  accidentally  coming  In  contact 
ih  it,  I  place  boards  13  along  on  each  side 
it,  the  boards  being  supported  on  the  cross¬ 
's  by  blocks  or  stringers  14.  Those  boards 
not  form  a  conduit  for  inclosing  the  con-  85 
ductor  In  the  ordinary  sense,  but  are  merely 
protecting  devices  on  cither  side  thereof.  In 
'  this  system  tho  trough  formed  by  the 
.sa.ws  13  may  be  kept  free  from  snow  and 
oilier  substance!  by  suitabio  revolving clean-  90 
s  carried  by  the  cars. 

What  I  claim  Is—  „  .  , 

1.  The  combination  of  a  railway-track,  a 

working  eondnctorMlendingnlong  tho  track, 

insulators  supporting  said  conductor,  and  95 
iwlw  or  standards  suptwrUng  tho  insulators, 

,1 ,»!(«  or  standards  being  placed  In^ater- 
v,  or  drains  and  being  of  sufficient  length 

„,2K  £  g&S&ZSfiS  - 

{has  supported  similarly  to  aerial  po^hnee, 
substantially  M  described. 
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SPECIFICATION  ia 


-l  UtUn  Patent  2ffa  470,(00,  dated 


T -Iw  bnlanee  nr  scale-beam,  piroted  at 
^ife-edee,  adapted  to 
lie  end  of  the 


**£  lb*  block  9  at  thi  end  of  the 
;,  K  ‘-n  %'•  At  «*>»  oppl  jj 

"endofthelwaaiUcarTicdascalopaioo 

•  I  "ie  fmnt  of  the  loan!  or  platel!  and  mov- 

f  ‘  I  tMiW 

'  |  'rrfor.'°  u*°  V?  roV  of  ’“'"“w  *‘U>  lonr  6o 

, ‘  I  "V™  n’''  »1'h°UTh  °"  y  ,wo  shown  io 
,,  ™"  in  *ho  drawings.  At  the  loner 

•lilt,  end'  Of  throe  handle*  are  hooka  23,  carolnc 
rriit  wnjhL*  it  The  handle*  (It  tightly  lathe 
*"!*"•  through  which  they  pass  with  sufficient  C< 
•I.-  friction  tn  hold  the  weights  from  the  pan  when 
V"'r  |iwa  m'c'1  manually.  When  it  Is 
11 .  drsircl  to  place  any  wci;ht  on  the  pan,  the 

•  ire  I  handle  which  support*  the  weight  of  desired 

inn-  j  .1.  nomination  I*  turned  nntll  I  he  weight  rests  ;c 
nt.i-  i  on  the  pan  and  the  hook  23  docs  not  snpport 
■■  -  ,f  The  weights  will  centrally  vary  from  one 


i  ,  To  weich  fractions  of  a  cram,  1  employ  a 
:  j  chain  23  of  definite  weicht  for  each  unit  of  jc 
!-ncth.  This  chain  1*  supported  byasliding 
rod  -'4.  which  passes  through  Ihe  bottom  of 


•  .lie  incicr  sou  .urooch  tho  boanl  II,  a  slot 
1  Udne  provided  In  the  bottom  1.3, as  indicated 

in  dotted  lines  *»  that  the  handle  can  slide  So 

•  alone  with  the  plate  H. 

27  i«an  indea  orpointer  moved  hv  thescale- 

•  l--.ini  over  a  suitable  scale. 

Above  the  welchinc  opparatu*  is  a  parti- 
i  lion  2s,  „n  which  are  supjiorted  two  resist-  Sj 
I  and*  conduct  ore  20  30,  preferably  lo  tho  form 
j  of  tiermansilvcr  foil,  nnd  a  thinl  rouductor, 

'  preferably  a  copper  rod  31. 

I  The  ejn-nit  connes-tions  will  be  clear  from 
I  Fig.  1.  32  is  tho  positive,  and  33  the  nega-  90 
'  live,  load  of  the  system,  and  31  is  the  thinl  or 
neutral  wire.  From  the  terminaisof  the  two 
;  resistance*  2'  30  wires  evlcnd  to  the  elec- 
j  tri sic*  of  the  two  de|«*itiog<v!ls,  as  shown. 

!  When  the  circuit  U  closed  to  any  of  the  95 
1  t  ranslaling  ilevices  33  or  3-3,  the  main  portion 
1  .,1  the  current  will  pass  directly  through  the 


!  1  I 
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A  Ki.:..,s  ■>  ..li  ’!>1,J,0“n,<,luPun»niclaI»rinciir 
„1„,.  „  1  L.  ,Tr  ,"'lu'U,-v  '-f  »  *<«n.Unl  of  hard  rub 
~  x  .,,,.1  S  at..  o.impStT’il  k  1;U"  adapter!  for  ad- 

>  ••  rt.m,  nV-,  i J',mrnI1 »,th  h.„ ruontally  and  vertically  and 
,,f  t  r'  fi  ?**?,  .  aneJc  °f  relation  to  the  Mir 
-  ,<• , J.  V  ,  I?.? "'ll1: ln un,fr  lhat  <1* precise po- 

iticttil.il'  l*!.!; cf,rt,vr  *orJiin8  can  be  obtained. 
'  toward  the  belt  and  slightly  over 

1  '  ,  '*  *  P>i*Jlns-pb«to  which  enters  Uie 

,V.  I,.  '  w  W«  »»*1  tho  dettiiHc.1 

,7„,7i  l'L,,r.®n'1  is  Inclinca  awar  from  tho  belt  to 

.  1 1  ’*  ’ !  a  for  nreivin;  the  qaarta.  The 

,  111  ®  nnrirarrjlns  the  electrified  plate  is  connected 
-•  ,  "h  *,|h  •'  *Utic  machine— such  as  Holta’a  ms- 

",  , ,  I,ro11'-  ‘•'“"-r'ofaninductioncoil.whitothestildlos- 

1  *  plate  I*  provided  with  a  connection  with  tho 

.-lii.-rn;  earth.  1  have  found  it  desirable  to  vibrato 

•C.-.1  hnrrtcv*  the  l.>ttom  pUti:  of  tho  hopper  in  order  that 
p  irated  from  the  pulverulent  material  may  readily  pass 
an  dit  i.fr.  tli..  through  the  email  hole*  In  tho  bopperbot- 
-.. .  !  rtrai  ac-  turn,  and  1  have  also  found  it  desirable  to  vi- 
acami-  bntc  vertically  the  cod  of  the  belt  at  which 
1  ,  pr.-f.-r-  the  electrical  action  takes  places,  in  order  to 

•n.-ath  which  prevent  the jurtlclra from ttlckinjrtotke belt. 
•1  in  a  thinly.  The  pulvcncrd  qtiarta  and  pshl  beinff  de- 
.»iiy.char,..sl  titered  to  the  l»slt  in  nthinly-sprrad-ontcon- 
'  tty  and  lift,  dltion,  the  particles  as  they  approach  tboclcc- 
>..f  their  lest  trilled  Iwdyat  theendof  the  belt  will  boelcc- 
th.ru  t..  cue  trilled  and  the  lightcrqurU  particles  will  bo 
i"->  l.y  r.-aw.ii  attraetnl  with  sufficient  force  by  tho  elec- 
irc  carri-l  t.i  j  trifled  plate  so  that  they  will  bo  lifted  from 
r!tc!.-.l.-in;  tho  Iw-lt  and  will  approach  the  plate,  be: ng 
■  f  thejuarte  not  only  lifted  by  this  action,  bat  also  moved 
do  to  adjust  horimntaUy  a  sufficient  extent  to  bring  them 
y  tothotnov.  [  over  the  end  of  the  inclined  gniding-plato 
•  ill  I-  lifted  j  which  i*  connected  with  the  earth.  Thepar- 
tides  do  not  strikoand  stick  to  tho  electrified 
1  crrip.ov  a  !  plate;  hulas  they  approach  it  they  seem  tobo- 1 
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INCANDESCENT  ELECTRIC  LAMP. 


srrCiriCATlOV  ;  .fame  put  1 e‘.u„  Patent  Xa.  470,093.  datni  June  14, 1B03. 


tli**  hup,  Thlaronma 
111  rlretniplatei!  ilr|ma 
irti-.n  nr  in  any  oilier 
it  nay.  Another  wire 


tile  top  of  the  loop  ami 
!•  foot  of  the  projecting 
e  lamp.  ThU  forma  n 
menl  aiel  the  intrrmn! 
'nnlinary  incanilcarcnt* 


arlppirt  other  than  the  Irmlin 
.  Iiecanae  the  inertia  of  the  I 
ament  ia  an  amall  that  it  vibr 
I  ia  not  eaaily  limkett  hy  any  j: 
:  with! lie eoiuparat i vely  heavy 
I  toil  the w right  la  ail  much  gn* 
anot  yieM  n*a*lily,  ami  l.a  there 
»•  liniken,  ami  for  thia  reaaon 
au|i|»irt  ta  (inivhlcal. 


e  lamp  the  emla  of  the  w 
...  at  lira!  left  projecting  loa 
imp,  ami  when  the  lamp  iati 
trieally  in  cthanating  it  no  i 
mile  to  then  I  n*h.  lint  the  curt 
nun  ii  to  n*.  ao  that  the  two  a 
lent  an*  heatial  in  aeries  the 
tiring  to  pnalnce  nniformit; 
in!  atruetnre  of  the  two  ablest 
I  to  the  Vim.*  final  high  temp 
ealiauation;  lint  afterthia  pn» 
I  ami  the  "Inlieia  aealeil  the w 
folllleetial  together  OULalllc 
inn  at  if.  Tin*  lamp  la  then  | 
he  iiaiul  ha—  l>,  having  |ier 
.a|  ettenial  terminals  .aueli 


w  in*  !•  ia  eotim*ete.l  with  i 
al  terminals  ami  the  win 

h  theother  terminal.  Th 
aa  ia  W  ell  umleratooil.niLap 
i ith  rorn-apimling  Icrmiti 
cket  or  receptacle,  the  I 
iiia* n t  an*  tliua  [lermaner 


Hiring  half  the  potent 
■lent  larlh  ahh*a  of  which 
I.  of  the  aaino  length  s 
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iiiarym!!*!**"-*”,  ,hr  iu«crcml  of  I 
fontarta  ‘J  'J  *°P{”  ‘  ,.i,  „f  the  tertiary 
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o-r  .*•  *;;•  1-!  Shxvt  !  ^  ,“*“I  *  ,,M-  *“ 

To  -J  :<  ».  »!  ni.iv  f’Mfrrn-  |  ruvvnol  by  n  more  raniJ  nroco.*  t< 
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SPECIFICATION  forming  part  of  L«t:*r»  PaUat  No.  484,684,  third  October  18, 1802. 


it  woiiiil  naturally  W» 
dccl  of  the  lx- 1  iju.nl* 
lUfrtctory  for  um?  In 
i  c»»mjc»mtiVfly*!*ofl 


j  Tin*  present  invention  consists,  in  n  repro¬ 
ducer  for  phonographs,  of  a  jewel  jxissessing 
I  the  characteristics  ulx>ve  mentioned. 

The  recorder  and  turning  off  tool  art*  not  50 
|  claimed  hen-in,  since  they  form  the  subject- 
|  matter  of  mi  application  filed  by  me  on  oven 
j  date  herewith. 

In  the  accotn  |>auy  i  11  g  drawings,  which  Ulus- 
j  tnite  the  invention.  Figure  1  U  a  view  of  tho  55 
j  reproducer  bearing  on  the  surface  of  n  pho- 
j  uograiii-blank.  Fig.  -  i*  a  detached  view,  on 
;  a  larger  scale,  of  the  reproducer. 

;  1  Is  the  surface  of  die  phonogram-blank, 

j  g  is  tin*  jewel  reprod  tiring- jioint,  the  boar-  6c 
j  ing  end  of  which  is  preferably  spherical  or 
!  rounded.  This  jewel  Is  held  in  any  suitable 
;  manner  at  one  end  of  the  pivoted  lever  3,  the 
?  opjMx.it*’  ou«1  of  which  is  connected  to  the  pho- 
’  nograpli-diaphmgm  by  means  of  the  post  4.  65 
1  Ueproducing  -  point*  made  as  above  de¬ 
scribed  not  onlv  are  more  durable  than  those 
!  of  metal,  but  they  move  more  readily  over 
I  the  record  anil  do  not  Introduce  false  vibra- 
?  lions  into  sounds  reproduced.  7e 

Having  thus  described  my  Invention,  whnt 
I  I  claim  is—  4  .  .  . 

I.  The  combination,  in  a  phonograph,  with 
j  n  phonograph-blank  of  wavlike  material,  of  u 
j0WeI  reproducer,  substantially  as  described.  ;< 
g.  The  combination,  in  a  phonograph,  with 
the  phonogram-blank,  of  a  roittulcd  jewel  re- 
producer,  snlMantially  as  described. 

;  X  A  reproducer  or  bearing-pom!  for  phono- 
i  graphs,  consisting  of  a  jewel  not  affected l  by  8c 
i  chemicals  or  chemical  action  of  the  wax-like 
i  material  «»f  the  phonogram-blank,  sulmtnn- 
|  dally  as  described. 

I  Tills speci ficatlon signed  and  witnessed  this 
!  g|th  day  of  May,  ISLhi. 
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METHOD  OF  BRICKING  FINE  IRON  ORES. 
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METHOD  OF  MAGNETICALLY  SEPARATING  ORES. 


SPECIFICATION  fcrmiaff  part  of  Letter*  P»Uat  No.  485,8-11,  daUd  Novesnbor  8, 1802. 


it  that  L  Thomas  A.  Edison,  n 

n  «>f  th**  fittlcd  Matt**,  residing  at  Mew- 
Park,  in  th.»  nxititv  of  K*m»x  and  State 

i'*  ful  hnpmv.-tn.-nt  in  Treating  Iron 
It  .»-.*  No.  ‘.07, »  of  which  the  following 

•  olijrrt  of  thi*  iu\ i-ntimi  i*»  tueltminate, 
ir.illy,  t!i«*  Milphur  from  concentrated 
rr«*  u  ii.  ro  t ho  original crude ore contain* 

pi.o.--  an.)  I'ontnining  n  Intgi'  quantity 
igiio  lia**  Iwfii  n^iol  to  accomplish  the 
laiiofi  of  the  sulphur;  but  this  masting 
vs  i%  an  o\ pensive  one.  nitil  in  addition 

•  suit-  obtained  nro  far  from  perfect, 
III**  pyrites  .*n  tin*  interior  of  the  lump* 
rot*«  ti  .|  from  the  oxidizing  influence  of 

r  c ru-h.-d  to  a  sufficient  degree  of  flne- 
*»  fr*  o  lb.*  magnetic  iron  ore  from  the 
!••  and  from  the  magnetic  pyrites.  The 
.si  *»r.»  j-  thm  |nt»«*d  through  n  mag* 
.separator  which  m  sufficiently  powerful 
not  all  the  magnetic  pyrites  ns  well  ns 
ingn.-tir  ovide  of  iron,  thus  elimiunting 
aj*»r]M»rti.*nof  the  nou-magiielicgnnguc 

iron  or.-  ami  magnetic  pyrites  with  very 
gatigue.  This  concent  rate  isthcn  pav*ed 

idtiat.  d  to  Mich  a  magnetic  strength  that 
iln*  fr»-e  particles  of  magnetic  iron  ore 

/.-  .dinging  to  Them.  I  have  found  that 
is  a  mi  flic i rii i  difference  in  the  specific 
.•t if  capacity  of  the  oxide  of  iron  and 
y rites  to  allow  of  this  difTcrenliation. 
iron  on-  obtained  in  this  way  as  the 
let  of  this  differential  separation  is  free 
sulphur.  If  the  amount  of  irou  in  the 
gs  which  result  from  the  second  separa¬ 


tion  is  considerable,  these  tailings  may  then 
lw  roasted,  so  ns  to  render  the  pyrites  non¬ 
magnetic,  and  the  magnetic  iron  ore  can  then  50 
be  separated  from  the  non-magnetie  pyrites 
by  passing  tho  material  through  a  magnetic 
separator,  thus  eliminating  the  whole  of  the 
pyrites,  or  tho  residue  or  tailings  of  the  sec¬ 
ond  magnetic  separation  may  lw  recrushed  55 
to  a  smaller  sire,  so  ns  to  free  each  iron-ore 
particle,  when  the  difference  in  tho  magnetism 
of  tho  pyrites  and  magnetic  oxide  can  again 
be  taken  advantage  of  to  separate  the  iron- 
ore  particles  from  the  pyrites  particles  by  60 
running  the  material  through  a  magnetic 
sepanitorof  the  properstrength  to  accomplish 
the  differential  separation,  thus  eliminating 
the  whole  of  the  magnetic  pyrites  without  the 
necessity  of  roasting.  &5 

What’ I  claim  as  my  invention  is— 

1.  Theproeessof  separating  magnetic  oxide 
of  iron  from  magnetic  pyrites  where  both  oc¬ 
cur  in  the  same  ore,  consisting  in  subjecting 
the  crushed  material  to  magnetic  action  of  70 
such  strength  that,  due  to  the  difference  in 
specific  magnetic  capacity  of  the  oxido  of 
|  iron  and  the  pyrites,  the  oxide-nfdron  parti- 
i  ties  wilt  be  octet!  upon,  while  tho  magnetic- 
ivrites  particle*  will  not  be  acted  upon,  sub*  75 


magnetic  oxide  of  iron  and  magnetic  pyrites, 
consisting  in  first  crushing  the  ore,  then  pass¬ 
ing  it  through  a  magnetic  separator  of  sum-  So 
eieiit  strength  to  separate  the  entire  magnetic 
material  from  the  nun-magnetic  gangue,  and 
then  1  Missing  the  concentrated  ore  through  a 
magnetic  separator  of  such  strength  that,  due 
to  the  difference  in  specific  magnetic  capacity  85 
of  the  oxide  of  iron  and  the  pyrites,  the  oxide- 
of-iroci  ini rt idea  will  be  separated  from  the 
n.Tit.Mi  Tuirtieles.  substantially  as  set  forth. 


This  specification  signed  and  witnessed  this 
9"i  .lay  of  July,  1S92-t„0S.  A.  KMSOX. 


Witnesses: 

HlCIIAlU)  X.  I)VKI!, 
Kl'fiESE  COSKAS. 


TiCf.2. 


-q-hij; 
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SYSTEM  OF  RAILWAY  SIGNALING. 


SPECIFICATION  forming  r«rt  of  Loiter.  P»t<mt  No.  480,634,  d»toJ  Not ta'm  22, 1892 
An<:n-Jnr.)4  4^3?,IMJ.  SkUI  Xi.  16U  J7.  <X>=a4.1.> 

!  u  h  'in  it  mu;/  Mtcrtii:  with,  this  wire  being  grounded  throng 

it  gnown  that  wo.TltoMAS  A.  KtiISO.\",of  wliwli  nml  track.  In  the  lino  of  thi 
>  Park,  in  tin*  county  of  Middlesex  nntl  is  located  the  secondary  circuit  of  nil  i 
of  New  Jersey, nnd  EzilA T.Glt.t.lt.ASI>,  lion-coil,  which  is  wound  for  n  high 
ston.  in  the  county  of  Suffolk  nnd  Stnto  mice — sny  one  thousand  ohms,  more  or 
s-vv  iiiisotts,  hnvoinvciitislnccrtnin new  nnd  in  series  with  the  snid  secondary 
is-ful  Improvement  in  Systems  of  Itnil-  ranged  n  lolophone-receivorof  high  resis 
signaling.  H  uso  A.)  of  which  the  follow-  which  mny  be  nn  eU-ctro-inngnetic  or  n 
’  a  s|H-cilicntion.  or  motogmiih  receiver.  In  the  primm 

r  invention  relates  to  apparatus  for  sig-  cult  of  the  induction-coil  is  located  ns 
g  electrically  lictwecn  n  station  nnd  cuil-controllern  vibrating  musical  rood 
-.  or  lH-twccn  two  trains,  by  induction  o[iens  nml  closes  tlds  circuit  rapidly  i 
fithoul  using  traveling  contnct.s  of  nny  kept  in  movement  by  nn  clcclro-magm 
cler  for  mnintnining  electrical  counec-  n  suitable  battery.  The  contact- (loin 
«ith  the  trains.  shunted  by  n  condenser  to  rcduco  the 

e  object  we  have  ill  view  is  to  produce  nnd  to  sharpen  the  wnves  in  the  secoi 
-  nnd  efficient  apparatus  acting  with  The  primary  circuit  tuny  nisi  haven; 
iiiilly-o|K-ii  circuits  upon  the  principle  of  hand-switch  for  opening  nml  closing  tl 
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Patented  Deo. 
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THOMAS  A.  EDISON,  OF  MENLO  PARK,  NEW  JERSEY. 

ART  OF  GENERATING  ELECTRICITY. 


To  nil  irh m,i  it  moy  concern: 

l!e  it  known  that  I,  Thomas  A.  Edison,  of 
Menlo  Park,  in  the  county  of  Middlesex  uml 
State  of  New  Jersey,  have  invented  n  now 
'  and  useful  Improvement  in  the  Art  of  lion- 
crating  Electricity,  (Case  No.  590,)  of  which 
the  following  is  a  specification. 

The  object  I  have  in  view  is  to  generate 
powerful  continuous  currents  of  electricity 
from  the  elements,  anti  salts  or  compounds 
thereof,  by  dry  chemical  reaction,  in  a  simplo 
anil  efiicieiit  manner.  This  I  accomplish  by 
the  use  of  |msitivc  and  negative  electrodes, 
placed  in  a  chamber  exhausted  to  the  point 
where  the  gases  generatcsl  by  the  reaction 
become  good  conductors  of  electricity,  and 
subjecting  such  chamber  to  tho action  of  heat, 
to  assist  the  chemical  reaction  ami  increase 
the  electrical  conductivity  of  the  gases,  tho 
“  positive  and  negative  electrodes  being  sur¬ 
rounded  by  a  decomposable  dry  chemical 
compound,  which  under  the  conditions  of 
heat  mill  rarefaction  attacks  the  positive  elec¬ 
trode  and  is  decomposed,  the  reaction  gener¬ 
ating  powerful  continuous  currents  of  elec¬ 
tricity,  which  are  utilised  in  a  circuit  In  which 
the  electrodes  are  located.  For  tho  positive 
electrode  may  be  used  any  of  tho  metals  or 
metalloids,  or  carbon,  the  surrounding  dc- 
"  coinpnsable  compound  being  an  oxide,  chlo¬ 
ride,  or  other  salt  or  compound  of  an  element 
which  will  attack  the  positive  electrode  un¬ 
der  the  conditions  imposed  of  heat  and  rare- 


n  metal  attacked  by  an  oxide),  tho  action 
would  not  be  cumulative,  and  no  gas  being 
generated,  only  sufficient  action  of  tho  ex¬ 
hausting  apparatus  would  liavo  to  bo  main¬ 
tained  to  overcome  tho  leakage,  and  this 
might  bo  done  by  a  continuous  or  intermit¬ 
tent  operation  of  the  exhausting  apparatus. 


In  carrying  out  my  invention,  I  employ  a 
suitable  pot  or  vessel,  for  instanco  one  of 
iron,  having  a  tight  cover,  and  connected  55 
with  suitablo  exhausting  apparatus  for  pro¬ 
ducing  tho  proper  degree  of  rarefaction  there¬ 
in.  Tho  iron  pot  may  form  tho  negative  elec¬ 
trode  of  the  apparatus.  By  tho  cover  is  sup¬ 
ported  tho  positive  electrode  of  carbon,  which  6t 
makes  good  contact  therewith  anil  hangs 
down  into  tho  pot.  This  carbon  cleotrodo 
may  bo  a  cylinder  mado  by  compressing  pow¬ 
dered  bituminous  coal  and  then  coking  tho 
samo  slightly,  tho  compression  being  contin-  6; 
ucd  during  tho  coking,  or  a  pieco  of  wood 
may  be  carbonized  under  pressure  to  produco 
tho  electrode.  Tho  nipper  end  of  the  elec- 
trodo  is  copper- plated,  to  make  a  close  fit 
with  tho  sides  of  tho  opening  in  tho  cover  7< 
through  which  it  passes,  and  to  mnko  good 
olectrfeal  contact  with  such  cover:  or  tbo 
cover  may  be  solid  and  tho  carbon  olootrodo 
bo  hung  from  the  under  side  of  the  same. 

Tho  vessel  is  provided  with  a  metallic  ox-  7; 
ido  partly  filling  tho  same  and  surrounding 
the  carbon  electrode.  Oxide  of  iron  is  suit¬ 
able  for  the  purpose.  This  vessel  is  mounted 
in  a  suitablo  furnace  for  giving  tho  necessary 
heat  to  produco  rapid  chemical  reaction.  Tho  8< 
temperature  being  raised  to  the  point  where 
tho  carbon  will  bo  attacked  by  oxygen,  car¬ 
bonic  oxido  will  bo  formed,  which  being  a 
powerful  red ucingngcut  will  reduce  tho  oxido 
of  iron,  producing  metallic  iron  and  carbonic  8; 
acid.  Tho  carbonic  acid  will  attack  tho  car¬ 
bon,  consuming  a  portion  thereof,  forming 
carbonic  oxido  mid  changing  tho  carbonic 
ncid  to  carbonic  oxide.  Tho  increased  vol¬ 
ume  of  carbonic  oxido  will  act  on  tliooxidoof  91 
iron,  reducing  tho  oxido  of  iron  and  forming 
carbonic  ncid,  which  again  attacks  tho  car¬ 
bon,  and  so  on,  this  cumulative  or  recipro¬ 
cal  action  continuing  until  the  oxido  of  iron 
is  all  reduced  or  tho  carbon  all  consumod.  9; 
While  tho  cumulative  action  is  taking  place, 
tho  exhausting  apparatus  is  kept  in  action, 
maintaining  nearly  or  quite  a  dofinito  degree 
of  rarefaction  in  tho  vessel,  which,  with  tho 
heat,  gives  tile  gases  high  electrical  conduc-  u 
tivitv,  makingpossiblo  tho  generation  of  pow¬ 
erful  electrical  currents  by  tho  cumulative 
dry  chemical  reaction  described.  Whon  tho 
result  of  the  dry  chemical  reaction  is  a  solid, 
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To  nil  whom  it  nuuj  concern: 

Ho  it  known  that  I,  Thomas  A.  Edison,  of 
•  Menlo  Park,  in  the  comity  of  Middlesex  anil 
State  of  New-  Jersey,  have  invented  a  new 
5  and  useful  Imprnvcincntin  Processes  of  Coat¬ 
ing  Conductors  for  Incandescent  I-amps,  (Cose 
No.  oOJ,)  of  whieh  the  following;  is  n  specif!- 

The  ohjeet  of  my  invention  is  to  provent 
>  the  “electrical  carrying" which  occurs  in  in¬ 
candescing  electric  lamps;  that  is,  tho  trans¬ 
ferrin"  by  static  attraction, of  highly  elect ri- 
lied  particles  of  carbon  from  tho  incandes¬ 
cing  filament  to  the  op|K>sitely-clmrgod  glass 


which  possesses 
The  effect  of  th 


heated  filament, ; 
not  be  lessened. 

I  have  devised 
which  may  be  ad 
covering  "the  tils 


•  invention  consists  in  the 
ig  the  flexible  carbon  lila- 
itlcscing  electric  lamp  with 
luting  material  not  dccoin- 
n,  and  fusible  at  tho  high- 
only.  For  this  pnrposo  1 
of  the  earthy  oxides,  such 
i,  or  r.irconia,  I  having  dis- 
li  oxides  cannot  be  dccoui- 
except  in  the  presence  of 

in  chambers  of  incandcs- 
s;  but  boron,  silicon  or  liko 
■  used,  these  being  sufil- 
Hots  or  bad  conductors  for 
nv  element  or  compound 
lie  properties  mentioned, 
coating  of  the  filament  is 
ruction  will  draw  over  pur¬ 
er  other  material  instead 
•bon.  The  insulation  will 
ait  from  its  contact  with  the 
nd  the  light  will  therefore 

•evenil  different  processes 
antageously  employed  for 
ncul  with  a  durable  and 
g  of  insulation.  I>y  one 
cut  which  in  this  case  is 
l,  is  placed  in  a  glass  tube 
es  connected  to  its  ends, 


such  wires  being  scaled  in  tho  glass  ol 
tube.  The  tube  is  then  filled  with  an  c 
such  ns  those  named  above,  in  a  find 
vided  condition,  and  packed  closoly  an 
the  filament.  .Means  are  provided  forpre 
inga  vacuum  in  the  tube,nml  during  th 
liansting  process,  tho  tube  is  heated  o 
nnlly  to  assist  in  expelling  the  air  am 
pors  therefrom. 

After  the  vacuum  is  obtained,  tho  film 
is  heated  to  a  very  high  incandescence  b; 
passago  of  an  electric  current,  which  her 
melts  tho  oxide  contiguous  to  said  filan 
and  fuses  thooxido  to  the  filament.  The 
nient  being  removed  from  the  tube,  wil 
found  to  bo  completely  coated  with  thoo: 
Tho  filament  so  coated,  is  placed  in  tho  1 
globe  anil  the  latter  is  exhausted  und  sc 
off  in  tho  usual  manner. 

Instead  of  exhausting  tho  tube  which 
talus  the  oxide  it  maybe  filled  witli  nitn 
or  other  nearly  inert  gas  the  same  effecl 
ing  produced. 

In  tho  caso  wliero  the  tube  is  exliaus 
said  tube  may  bo  heated  in  a  flame  so 
tho  glass  is  softened  and  tho  tube  will 
tract  under  tho  pressure  of  tho  atinosp! 
upon  tho  oxide,  pressing  it  closely  ngn 

in  the  inclosing  lamp-globe. 

Tho  process  described  is  illustrated  in 
drawing,  wherein— 

a  is  tho  flexible  carbon  filament  hai 
wires  b  b  attached  to  its  cuds  and  scale 
the  glass  of  thotubo  A.  Within  tho  tub 
is  packed  tho  finely  divided  oxide  c.  A  t 

liansting  apparatus. 

1.  Tho  process  of  coating  a  llexiblo  car 
filament  designed  for  tho  incandescing  ( 
ductorof  an  electric  lamp,  with  nisulnl 

while  in  a  mass  of  such  material,  tlier 
fusing  a  layer  pf^such  materiiil  to  said  I 
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SPECIFICATION 


IIo  it  known  that  I,  Thomas  A.  Ki 


citizen  of  tho  I'nited  States,  residing  at  Lle’w- 
eliyn  Park,  in  the  county  of  Essex  and  State 


.  .n  the  county  of  Essex  and  State 
5  of  New  Jersey,  have  invented  a  certain  new 
Improvement  in  Apparatus  for 
Exhibiting  Photographs  of  Moving  Objects, 
(Case  No.  :»:]•»,)  of  which  the  following 
specificnti'"* 


.  .  *  -  ,  — . *°n  relates  to  appamtus 

for  using  photographs  which  have  been  taken 
in  rapid  succession  of  an  object  in  motion,  by 
means  of  which  a  single  composite  picture  is 
seen  bv  the  eye,  said  picture  giving  tho  im- 
5  prcssion  that  the  object  photographed  is  in 
actual  and  natural  motion. 

?  he  object  of  the  invention  is  to  provide  .... 
eflicient  apparatus  adapted  to  pass  a  largo"  j 
number  of  pictures  rapidly  before  tho  eye  of  1 
o  the  beholder  in  regular  order,  and  tho  inven¬ 
tion  consists  in  the  soveml  combinations  form¬ 
ing  tho  apparatus,  or  definite  parts  thereof, 
hereinafter  fully  described,  and  set  forth  in 


rings,  Figure  I 


'  of  the  reproducing  apparatus,  the 
ticloslng  case  being  removed.  Fig. 

-  - . view  of  the  npparalus,  tlio  back  of 

the  case  and  the  motor  being  removed  and  tho 


3»  Fratno  being  broken  nway  to  show  some  of  tho 
parts  behind  it.  Fig.  3  is  a  sectional  vie 
showing  tlio  arrangement  of  reflector,  Ugh., 
film,  Ac.  Fig.  4  is  a  view  illustrating  the  re¬ 
production  of  stereoscopic  pictures;  nt  ' 


35  i  shows  a  modified  form  of  ions . . . 

The  film  3,  on  which  a  largo  number  of  pho¬ 
tographs  of  a  moving  object  lit  ’ 


litres  arc  almost  identical  in  nppearanco  ns 
°  set  forth  in  my  application,  Serial  No.  403.534, 
filed  August  24, 1391,  is  pnssed  back  and  fortii 
sr  rollers  30, 37  nt  tho  top  and  bottom  of 
respectively,  tlio  ends  of 


tho  iuclosi 


o  film 


oper  rapid  speed  by  tho 


45  forms  nil  etidlt 

advanced  at  t.._  . . 

reel  3S  on  the  shaft  3tl  driven  inruugu  me  wu 
40  by  any  suitable  motor.  Tlio  film  passes 
over  tho  pulley  41,  under  tho  liglitspring  42, 
5°  through  tho  slit  43,  and  over  tlio  reel  33.  In 
order  to  get  a  sufficiently  long  strip  or  tape— 


snysoveml  hundredsor  thousands  of  feet— th 


rollers  30, 37  may  ho  multiplied  to  any  desired- 


44  is  a  brake-roller,  carried  by  tho  crank-  55 
nrm  44’,  provided  with  a  suitable  handle  and 
thrown  forward  by  a  spring  44". 

Below  tho  passage  through  which  the  film 
is  led  is  a  glass  ceil  45  containing  alum  water 
for  the  purpose  of  absorbing  heat-rays  from  60 
tho  electric  nr  other  light  40.  This  is  shown 
as  an  incandescent  lamp,  which,  when  tho  ap¬ 
paratus  is  in  use,  is  continuously  lighted,  but 
it  is  only  essential  that  the  light  should  exist 
when  nn  opening  in  the  shutter  eomesovera  65 
picture.  The  coll  45  has  a  branch  47  termi¬ 
nating  in  a  reservoir  or  tank  43,  which  is 
tightly  closed  by  a  rubber  diaphragm  49  held 
in  place  by  tho  clampingriog50.  On  the  sur¬ 
face  of  the  alum  water  is  a  surface  51  of.oii  70 
to  still  farther  prevent  evaporation.  Abovo 
tho  cell  45  is  a  ground-glass  plate  52  for  still 
furtherabsorbingthoheat-mysand  protecting 
tlio  film.  Thisplate  may  be  tinted  togivotbo 
picture  the  nppearanco  or  n  colored  picture,  75 
tbo  plate  being  all  of  one  tint,  or  partially  of 
—  —d  partinlly  of  another  tint,  nccord- 
snbject  nnd  arrangement  of  tho 
picture.  Abovo  tlio  film  arc  suitnblo  lenses 
or  prisms  53,  and  n  sight  opening  54  through  80 
which  nn  observer  can  look  to  see  tho  repro¬ 
duced  picture. 

55  is  a  reflector  below  tbo  lamp  to  throw  tho 
light  upward  to  the  film. 

In  tho  reproducing  nppnrntus  a  shutter  is  85 
tsed  for  covering  and  ^exposing  tho  pictures 

sensitive  film  is  exposed  in  taking  the  photo¬ 
graphs.  Tho  position  of  such  a  shutter  is  in¬ 
dicated  in  dotted  lines  nt  50,  Fig.  1.  This  90 
shutter  lias  one  or  more  openings  57  near  its 
edge,  tho  single  openingsliown  being  directly 


0  of  tl 


m  tlio- film. 


shutter  is  continuously  revolved  through  tlio 
bolt  40  with  a  speed  sufficient  to  bring  tho  9; 
opeuiug  centrally  over  a  picture  at  intervals 
practically  equal  to  tlio  intervals  between  ex-' 

-  taking  tlio  pictures.  Tlio  means 

ig  tlio  film  nnd  for  operating  the 
expose  tlio  pictures  may  be  tho  ic 
rticulars  ns  in  thenpparntus  for 


_ ig  piclurcs  described  in  my  applicat...., 

SerinlNo.  403,535,  filed  Augnst24, 1S91.  WI1011 
-  bmko44  is  released  by  means  of  the  linn- 


United  States  Patent  Office. 

TIIOMAS  A.  EDISON",  OF  IXEWEI.LYX  PARK,  XEW  JERSEY. 

PHONOGRAPH. 

SPECIFICATION  forminc  part  of  Letter*  Patent  No.  400,101,  dated  April  2S,  1803. 
Application  Sled  IVWairjil.  1891.  S.rI*lH«.380,71J.  (HonrfcU 


400,101 


jphMgm  sopMrtia.  To  this  support  ispiv-  controller  in  said  circuit,  substantMIrlitp 
oted  a  plate  23  which  carries  the  recorder  and  forth.  W 

S4»rrlJn!»d in “ *e>l-k"0wrn  man-  2.  In  a  phonograph,  the  comblnattartSi £ 

ner.so  that  when  in  one  position  the  recorder  the  rocking  holding  arm,  thccnlderesltW^ 

S  beare  on  the  phonogram  blank,  and  when  in  for,  and  the  tiltinir  l«r  of I 
another  pos. non  the  roproducerbearsouMid  a  movable  armature  therefor,  a 

2^  an  arm  connected  with  ~  and  SS  is  ^lin^bar  '-Tci^nil  ^el'nd^'^i"4 
-a  cam  which  can  bo  moved  by  tho  milled  head  anil  a'drouit  controller  in  ^id  circ^^ 
;Lf°r,”,0Vln“  th?  arm  24  <»  adjust  the  posi-  stantiallv  as  set  forth  circnlt, sab- 

t*!53Sbs^bk  ^s^isatfta 

0M»««MSSA3IS!: 


as»~ swKsaasjsa 

sS'siS5*  aasSS8^ 

adownward  projection  30 toLrow Sarn  ie  SK"  *,!,I’I’or'  lobrio* 

for  moving  the  plate  in  one  direetim?  ?i  1  1  rt'™r'1,  r  or  ^producer  into  open-  rj 

bnng the  reproducer  over tho bearing IH^r  *°  ra  ,n,’lc  “i,h  said  snpjKirt  and  praeUJ 
of  tho  phonogram  blank  Tho  nlai^**"?0  nRl,inst  -"fid  cam  surface  to  move  tho  plite,!: 
jo  however,  pushed  "nwrS  «  ttaluSd  r^  su,bs,»0"n">-  *•  ^ 

under  tlioplato23and  siinnorls  it  «nii  /fi  S  i5,  1 1,0  combination  of  a  pinto  supportings  ! 
reproducing  pointdo^TtncnaHy'rouch  EmS?1'''  bonier  or  reS^lnceV;  or  % 
thoblnnk.  ThisisthopositionoccnrLt .  “  ““'able  ring  ii|K)ii  which  the  plate  il*op-  I 

log  tho  cutting otr  ot  an  old  ^ni'  u'lr  P?r,c*b  a  pin  movable  with  the  ring,  and  a  %  , 

35  “il0ttVfroXrnpJo^t,:?nrn-2'  '-'^rp!;;:;:;;;'';!^tra°crfa«^S  ! 

|"S  «*•  diaphragm  and  its  sup^rt'and  mm-!  ZtolrtVallv*  ‘‘"l  'T  !°  ,,,ovc  ",P  phtr‘'  ^ 


!“f  |*J°  diaphragm  and°iSS,‘i^,rt  nnSmwI  Zto!uV«li|vC| 'T  ,'0""nv''  "lff  PtaUf* «ob- 
tng  pin.Sagninstthocarasurfaen  no  n,„„i  '  ^  -  as  described, 

automatically  withdrawing  tho^ndof  nTato  ■  h“  T"',innti,m  of  »  plate supportinj* >' 
2-  and  allowing  plate  23  To  d^ml  LP.Hm  |,,l0"°c, recorder  or  reproducer  or  boll, 
Wank*°To  reSt0?  "'«S“f'£  Pinto 


40  -/  ana  allowing  plnre  23  i0  descend  lH,0M0*1r?P,»  rcconIi,r  or  reproducer,  or  boti, 

tho  recorder  shnU  region  lliemfa«fSf  !?«  *  T'?1*10  u,K)n  xxUMl  t  bo  pinto  Is  sop- 
blank-.  To  again  move  tho  pinto"?  under ‘*3  Eb-i?  V  i1* "  "'"'able  with  tho  ring,  and* 
the  extension  30  is  pressed  by  tho  j  piv?,u,‘  I'1"'®  adapted  toestend  under  there- 
thooperator,  since  the  pin  23  does  not oneram  ^">7  »,,prrl  baving  a  cam  face  against! 
as  on  tho  cam  surface  in  its  reverse  mne™,  ,  ".'"chtlie  pin  I  .ears  to  move  the  pbitoinroe 

I^ng^usdescrihedthoinventionX'j 

S^^SSaES&SSSSSSSKSg; 

5°  for.andtho  tilling  bar,  of  aifeleetromn^m,'  THUS.  A.  KDISOX, 


United  States  Patent  Office. 


To  alt  whom  it  may  concern: 

Ho  it  known  tlmt  I,  Thomas  A.  Edison*,  n 
citizen  of  the  I'niled  States,  resiiling  nt  Llow- 
ollyn  Park,  in  the  county  of  Essex  ami  Stnto 
of  Now  Jersey,  liave  invented  a  certain  now 
ami  useful  Improvement  in  Phonographs, 
(Case  Xo.  7!»2.)  of  wliicli  tiie  following  is  a 
specification. 

My  invention  relates  to  improvements  in 
the  mechanism  of  my  phonograph,  whereby 
it  is  made  more  convenient  ami  efficient  in 

Tho  invention  consists  in  the  various  novel 
devices  and  comliinntions  of  parts  and  in  tho 
method  as  fully  hereinafter  explained  nnd 
pointed  out  liv  the  claims. 


extent,  prevent  tho  vibrations  of  the  motor 
contained  within  tho  box  IS  from  being  trans¬ 
ferred  to  tho  phonograph  frnmo  to  tho  injury 
of  thorocordingor  reproduction  of  thesounds.  55 
Tho  frame  A  is  secured  to  tho  box  IS  by 
mcansof  screws  b  which  pass  through  slotted 
lugs  b’  on  the  frame  A  into  tho  top  of  the  box 
H.  Lags  fon  tho  base  B  riso  upon  each  sido 
of  tho  bottom  edge  of  tho  frame  A  so  as  to  $0 
hold  such  frame  against  lateral  displacement. 

A  screw  c  passing  through  a  part  of  tho  frame 
A  sets  against  a  lug  c'  on  tho  base  B  (shown 
in  dotted  lines  in  Fig.  1). 

The  screw  c  serves  to  adjust  tho  frnmo  A  65 
box  B  for  the  purpose  of  tightening 
;  belt  as  will  bo  presently  explained, 


<?»  * 
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1,1  imperfections  in  their  man 
lr  to  warping  after  inn  iiu  fact  tire, 
.(‘company nig  drawings  which  illu., 
nvention,  Figure  1  shows  a  central 
a  recorder  embodying  the  iinpr 
g.  2  is  a  plan  of  the  vibrating 


tlio  phonograph  shaft,  2  tlio  phonogmpl 
cr,  mid  :i  the  phonogram  blank. 


h  piece,  below  which  i 


liitplirngni.  This  body 


•  edges  so  that  it  In 
•own  without  changing  tin 
rtion  which  constitutes  tin 
supported  on  or  l>y  the  op 


iirroprodiicer  7,  the  fro 


ecordor  or  reproducer  wi 


rrcgtilnrites  of  tho  blank  come  under 
int  of  tho  recorder  or  reproducer  the 
agin  Or  vibrating  body  is  raised  or  Iow- 


10  body,  but  w 


- . vibrato  ns  an  o 

nary  diaphragm. 

It  will  bo  ovident  that  the  form  of  tho 
brating  liody  may  lio  clmnged  without  dop; 
mg  from  my  invention— for  example  the  i 
’  thoodgoof  tho  body  is 


essential, although  it  is  found  Hint  tho  woi 
of  tlie  rim  around  tlio  edgo  is  ndvnntaget 
Having  thus  described  my  invention,  w 


i.  t  no  combination,  in  a  phonograph  h 
mg  a  phonogram  blank  or  recording  surfi 
of  a  recorder  or  roprodnccrin  operative  n 
tioa  to  said  blntik,!iml  a  diaphragm  or  vibi 
mg  body  unsupported  at  its  edge,  and  a  c 
auction  between  said  recorder  or  roprodu 
-•id  diaphragm,  substantially  ns  dcscribci 
-.  Tlio  combination,  in  a  phonograph  b 
g  a  phonogram  blank  or  recording  surfi 
of  a  recorder  or  reproducer  in  oporativo  ri 
•!on  to  said  blank,  a  diaphragm  having  an  i 
rnlincd  rim  around  its  periphery,  and  a  c 
ection  between  said  recorder  or  roprodu 
id  diaphragm, substantially  as  described 

3.  Tho  combination  of  a  phonograph  d 
plirngm  unconfined  at  its  periphorynnda 
cordor  or  reproducer  connected  to  tho  <1 
plirngm,  substantially  ns  described. 

4.  Tlio  combination,  in  a  phonograph,  o 
diaphragm  unconfinod  at  Us  periphery 
phonogram  blank,  a  pivoted  recorder  or 
producer  in  oporativo  relation  to  said  bin 
and  connected  to  tlio  diaphragm  at  or  ni 

- iter,  substantially  ns  described. 

'he  combination  of  a  phonograph 
cooler  or  reproducer  and  a  diaphragm  si 
rtod  thereby, substantially  as  described 
J.  Tho  combination  of  a  phonograph 
cooler  or  reproducer  and  a  diaphragm  si 
ported  thereby  and  having  a  weight  at  its  j 
nphory,  substantially  ns  described. 
Thisspecifiention  signed  ami  witnessed  tl 
7th  day  of  November,  1S90. 

TIIOS.  A.  EDISON, 
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r //  whom  it  mot/  concern: 

» it  known  that  I,  Tin., mas  A.  Edison,  of 
lo  Park,  in  the  county  of  Middlesex  and 
eof  New  Jersey,  have  invented  n  new  and 
ul  Improvement  in  Systems  of  Electrical 
ribution,  (Case  No.  00.".,)  of  which  the  fob 

y  invention  relates  to  that  class  of  sys- 
>  of  electrical  distribution  in  which  two 
lore  electrical  generators  are  employed, 
onneeted  in  multiple  arc  xvit I,  iho  same 
n  conductors.  In  l  tie  operation  of  dynamo 
trie  machines  in  I  his  way  difficulty  was  ex* 
enccd  in  properly  proportioning  the  load 
ng  the  different  machines.  It  was  found 
owing  to  differences  of  construction,  vn- 
ionsin  speed,  shiftingof  brushes  and  other 
causes,  there  were  constant  variations  ill 
electro-motive  force  of  the  different  am- 


A  A  arc  dynamo  electric  machine;  of  which 
there  may  ho  nny  required  number.  The  ar- 
inntnro  circuit  3,  4,  of  each  generator  is  con¬ 
nected  with  the  conductors  of  a  main  circuit,  s 
from  which  may  extend  feeders  or  supplying 
circuits  7,  8.  The  Held  magnet  coils  of  each 
niachino  nro  ill  a  innitiplo  arc  circuit  5,  G, 
from  tho  main  line  and  in  each  of  tlicso  cir¬ 
cuits!  place  an  adjustable  resistance  R,whoro-  ( 
by  tho  fiotd  magnet  strength  and  tho  electro¬ 
motive  force  of  each  machine  may  bo  regn- 
luted  separately.  Togivo  tho  indications  nec¬ 
essary  for  tile  use  of  these  independent  regu¬ 
lators,  I  [dace  in  the  armature  circuit  3,4,  of 


each  machine  a  current  indicator  or  ampere¬ 
meter  II.  Ily  moans  of  tlicso  meters  it  is  seen 
whether  each  machine  is  or  is  not  delivering 
tho  rigid  amount  of  current  to  the  imp,  or 


whether  tho  whole  load  is  properly  divided  7 
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of  time  shall  bo  substantially  tho  same,  that 
is  for  instance,  that  during  nnyono  revolu¬ 
tion  of  tho  phonograph  there  shall  bo  no  sub¬ 
stantial  obango  of  speed,  sinco  an  alteration 
e  of  speed  under  such  cirenmstances  will  alter 
tho  pitch  of  tho  sound  and  so  destroy  any 
musical  effect;  by  employing  tho  looso  ruc¬ 
tion  shoo  which  will  always  ongago  tho  turn- 
.  ing  disk  in  tho  samo  position  because  it  scats 
io  itself  perfectly  at  nil  times  agnlnst  it  this  re¬ 
sult  is  accomplished.  Wfch  rigidly  supported 
disks  tho  necessary  inaccuracies  in  mechani¬ 
cal  construction  will  causo  uneven  friction  at 
different  parts  of  tho  samo  rovolutitBv  and  so 
IS  the  speed  will  vary  at  IhiriN-imcs;  but  with 
tho  arrangement  described  the  dogreo  of  fric¬ 
tion  will  remain  the  samo  during  tho  whole 
revolution.  Tho  degreo  of  speed  at  which  the 
friction  will  bo  applied  may  bodotormmed  by 
so  adjusting  the  screw  d  so  as  to  move  the  fork/. 

Tho  use  of  this  character  of  governor  is  also 
particularly  applicable  to  tho  operation  of 
phonographs  by  water  motors  in  which  tho 
speed  is  apt  to  bo  varied  in  consequence  of 
ic  variations  in  pressure  and  in  which  the  ordi¬ 
nary  mode  of  regulation  by  cutting  off  tho 
supply  will  bo  likely  to  produce  irregular  va¬ 
riations  of  speed. 

What  I  olaira  is— 

i-  1.  In  a  phonograph,  tho  combination  of  tho 

feed  screw,  a  rotating  motor  having  its  shaft 
geared  to  said  feed-screw,  a  centrifugal  gov- 


tion  member  with  which  said  friction  disk  a 
engagos,  ono  of  said  friction  members  being 
a  rocking  shoe,  substantially  as  set  forth 

2.  In  a  phonograph,  tho combinatlonofths 

feed-screw,  a  rotating  motor  having  its  shaft 
geared  to  said  feed-screw,  a  centrifugal  gor- 
ernor  on  tho  motor  shaft,  a  friction  disk  con¬ 
nected  with  tho govornor.nnd  nrockingsprinr 
supported  stationary  disk  with  which  sain 
friction  disk  engages,  substantially  as  set 
forth.  '  u 

3.  In  a  phonograph.thocombinalionoftha 
feed  screw,  a  rotating  motor  having  its  shift 
geared  to  tho  feed  screw,  a  centrifugal  got- 
ernor  on  tho  motor  of  tlio  shaft,  a  friction 
disk  connected  with  the  governor,  and  sn-  p 
other  friction  disk  the  samo  being  sutionuj 
and  pivoted  and  provided  with  a  yielding 
support  enabling  it  to  rock  on  its  pivot,snb- 
stnntinliy  as  set  forth. 

4.  In  a  phonograph, thocomblnatlonofUeH 
feed-screw,  the  rotating  motor,  tho  palley  on 
tho  shaft  of  tlio  feed-screw,  tho  nnlfsyoathe 
motor  shaft,  tho  two  intermediate  Jiotteji, 
tho  connecting  belts  and  tho  adjostablefnae 
carrying  said  intermediate  pulleys,  snbsUn-fc 
tially  as  set  forth. 
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material  is  continued  until  tfco  whole  is  thor¬ 
oughly  mixed.  When  tho  mixture  is  being 
passed  through  tho  mixer  for  tho  last  lime, 
tho  hinged  plato  or  door  1G  is  moved  back  to 
5  its  dotted  position  so  that  tho  mixture  will 
not  bo  directed  iuto  hopper  17  but  will  be  al¬ 
lowed  to  fall  into  hopper  20,  whicli  preferably 
has  a  capacity  nbout  equal  to  that  of  hopper 
1  so  as  to  sen-o  as  a  storing  tank  for  the  mixed 
:o  charge. 

It  will  bo  seen  that  tho  plato  or  door  10 
forms  a  movable  guido  between  tho  convey¬ 
ors  whoroby  tho  material  may  bo  either  de¬ 
livered  to  tho  second  conveyer  or  diverted 
;5  therefrom. 

21  is  a  roller  ndnptcd  to  feed  tiro  mixed  ore 
and  rosinato  witii  tho  proper  rapidity  into  a 
snitablo  mold  Oiler  22  of  n  bricking  machine. 
This  mechanism  may  be  of  any  well  known 
ro  and  snitablo  construction  which  need  not  be 
shown  in  detajl.  By  feeding  tho  mixed  ma¬ 
terials  into  the  mold  flllerof  the  bricking  mn- 
chino  slowly,  a  great  saving  of  [tower  is  ef¬ 
fected  over  that  consumed  when  an  entire 
IS  charge  is  emptied  into  such  machine.  When 
tho  mixed  materials  are  thus  removed  from 
tho  mixing  apparatus,  a  fresh  measured 
charge  can  bo  given  it  through  pipes  2  and  7, 
and  tho  operation  repeated'  without  loss  of 

Tho  apparatus  described  is  cheap  to  con¬ 
struct  and  maintain, and  has  a  very  largo  ca¬ 
pacity,  at  the  same  time  being  cajiabto  of  pro¬ 
ducing  nearly  perfect  results. 

IS  I  claim — 

1-  Tho  method  of  mixing  a  binding  agent 
or  similar  substancoand  fineoroor  other  ma¬ 
terial  which  consists  in  causing  a  quantity  of 
tho  latter  to  flow  through  a  mixer  sinmltano- 
;o  oosly  with  a  suitable  quantity  of  tho  former, 
and  then  returning  themixed  raaterialsngaiu 
and  again  to  tho  mixer  until  tho  binding 
agent  is  thoroughly  incorporated  with  the  ore 
or  other  material,  substantially  as  described. 
IS  2.  Tho  combination  of  receptacles  adapted 
to  hold  a  binding  ngout  nud  a  fluo  material, 
outlets  for  each  of  sold  receptacles,  a  mixer 
into  which  both  outlets  deliver,  and  auto¬ 
matic  means  for  receiving  tho  materials  from 
;o  tho  mixer  and  delivering  them  again  to  the 
mixer,  substantially  as  described. 

3.  Tho  combination  of  receptacles  adapted 
to  hold  a  binding  agent  and  u  fluo  material, 
outlets  for  eacli  of  said  receptacles,  mixing 
>5  rolls  to  which  both  outlets  deliver,  and  auto¬ 
matic  means  for  receiving  tho  mntorinls  from 


tho  rolls  and  dolivcrlngthom  again  to  tho  roll, 
substantially  as  described. 

4.  The  combination  of  receptacles  adapted 
to  hold  a  binding  agent  and  a  fluo  material  fc 
outlets  for  each  of  said  receptacles,  mlxinr 

rolls  driven  at  different  speeds  to  whichboth 
outlets  deliver,  and  automatic  means  for  re¬ 
ceiving  tho  materials  from  tho  rolls  and  de¬ 
livering  them  again  to  tho  rolls,  substantially  (t 
as  described.  J 

3.  Tho  combination  of  receptacles  adapted 
to  hold  a  binding  agent  and  a  fine  material, 
outlets  for  each  of  said  receptacles,  mixing 
rolls  to  which  both  outlets  deliver,  and  belt  ;a 
conveyers  for  convoying  tho  materials  from 
tho  mixer  and  delivering  them  again  to  the 
rolLs,  substantially  as  described. 

G.  The  combination  of  receptacles  adapted 
to  hold  a  binding  agent  and  n  lino  material  15 
outlets  for  each  of  said  receptacles,  a  mixer 
into  which  both  outlets  deliver,  a  driven  belt 
onto  which  tho  mnlerial  may  pass  from  the 
mixer,  and  a  second  driven  boil  at  an  angle 
to  the  first  onto  which  tho  material  may  b 
pass  from  thu  first  belt,  said  second  beltbeing 
located  so  as  to  feed  tho  material  back  Into 
tho  mixer,  substantially  ns  described. 

7.  Tho  combination  of  a  driven  belt  con¬ 
veyer,  a  liopjicr  into  which  it  delivers  mate  Sj 
rial  conveyed,  a  second  driven  bcltconveyer 
in  [tosition  to  reccivo material  fromsaid  hop- 
|*cr,  and  a  movable  guide  between  said  con¬ 
veyers  whereby  said  material  may  be  cither 
delivered  to  the  second  convoycror  diverted  ya 
therefrom  as  desired,  substantially  as  do 

5.  The  combination  of  nconvcycr.ahopper 
into  which  it  delivers,  said  hopper  having  a 
movable  door  or  side,  which  when  open  al-  95 
lows  tho  material  being  conveyed  to  pass  by 
the  hopper,  substantially  as  describod. 

9.  The  combination  of  a  rnixor  for  prepar¬ 
ing  fluo  material  for  bricking,  nbrickingma- 
cliino,  a  hopjicrhnvinga  regulated  feedopen- 1* 
ing  communicating  with  said  bricking  ma¬ 
chine,  audit  conveyer  lending  from  said  mixer 
to  said  hopper,  whereby  tho  mixing  appara- 
...  .  ,  1  •  nipidly  without  choking 


^ho  ^bricking  in 
This  specificn 


iigued  and  witnessed  this 
j\i,„u.s,1  ,r“0>.  A  EdisoN. 
Witnesses: 

Jons  K.  Hasuoi-fii, 
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whom  it  matj  concern:  I 

l  known  that  I,  Thomas  A.  Edison,  n 
of  the  United  States,  residing  at  Llow- 
i’ark,  in  the  county  of  Essex  and  State 
r  Jersey,  have  invented  n  certain  new 
scful  improvement  in  Phonographs, 
No.  MS,)  of  which  the  following  is  n 

>  application  is  adivisionof  myapplica- 
led  December  3, 1S90,  Serial  No.  373,413, 
slates  to  the  governor  for  controlling  the 
of  the  phonograph,  which  governor  is 
i  and  described,  but  not  claimed,  in  sain 


switch*:  to  tho  motor,  from  the  other  terminal 
of  tho  motor  by  wire  /  to  tho  spnng  m  which 
rests  against  tho  disk  n  at  tho  lower  part  of 
tho  inovnklo  portion  of  the  governor,  thence  ss 
through  tho  governor  to  the  sleeve  o  at  tho 
upper  part  thereof,  and  by  spring  p,whMi 
rests  on  sleeve  o,  to  wire  rj,  and  so  to  binding 
nost  2.  Tho  details  of  the  field  magnet  and  ar- 

maturoconnectionsofthemotorarenotshown.  6o 

Tho  governor  is  of  the  ordinary  form,  the 
lower  ring  having  tho  disk  n  being  connected 
by  springs  r,  carrying  balls  s,  with  tho  upper 
sloovo  o,tho  result  being  that  ns  tho  speed  of 

.* _ *’  :„n«rneac  tl.ft  lllfik  11  is  caused  to  OS 
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tacts  being  arranged  to  make  and  break  con¬ 
tact  with  said  movable  part  as  the  same  ts 
moved,  substantially  as  set  forth. 

2.  The  combination  with  a  phonograph  ana 
a  motor  for  operating  thosamc,of  a  centrifu¬ 
gal  governor  mechanically  connect  til  with 
said  motor,  a  disk  connected  with  the  moving 
part  of  said  governor,  a  stationary  contact  in 
the  motor  circuit  normally  resting  on  the  faco 
of  said  disk,  and  another  stationary  contact  in 
tho  motor  circuit  resting  on  the  movable  part 
of  said  governor,  substantially  as  set  forth. 

3.  Tho  combination  with  a  phonograph  ami 
a  motor  for  operating  tho  same,  of  a  centrifu¬ 
gal  governor  mechanically  connected  with  the 
motor,  a  spring  contact  in  tho  motor  circuit 
normally  resting  upon  tho  movable  part  of 
said  governor,  a  stop  in  the  path  of  spring 
movement  of  said  contact,  and  another  con- 

ao  nection  with  said  governor,  completing  the 
motor  circuit,  substantially  as  set  forth. 

4.  The  combination  with  a  phonograph  ami 
a  motor  for  operating  tho  same, of  a  centrifu¬ 
gal  governor  mechanically  con nectcd  with  tho 

a?  motor,  a  spring  contact  in  tho  motor  circuit 
normally  resting  upon  tho  movable  part  of 
said  governor,  au  adjustable  stop  in  tho  path 
of  spring  movement  of  said  contact,  and  an¬ 
other  connection  with  said  governor,  complot- 

o  ing  the  motor  circuit, substantially  as  sot  forth. 


5.  Tho  combination  with  a  phonograt&iaj 
a  motor  for  operating  tho  phonognp£e(, 
centrifugal  governor  mechanically  cOMtttrf 
•ith  the  motor,  a  disk  connected  will  fo  . 
..lovable  part  of  said  governor, asptinthOtc 
motor  circuit  normally  resting  on  saiddk,v  1 
pivoted  nrm  in  tho  path  of  spring  mortaat 
•  -hi  spring,  means  for  raising  and  bra¬ 
nd  nrm,  nnothcr  spring  contact  ratisj 

_ ...e  inovabio  part  of  the  governor,  and  a  | 

electric  circuit  including  tho  motor,  tit  pr- 
crime  and  both  said  springcontaeta.tnbmt- 
tittliy  as  set  forth. 

C.  The  combination  with  a  phonograph  ui 
a  motor  for  operating  tho  same,  of  acenlrifart 
gal  governor  mcclianlcallyconneetedeilltlt 
motor,  said  governor  having  a  disk  ud  i 
sleeve  united  by  springs  and  carrying  p- 
ernor  balls,  a  stationary  contact  nornuE; 
bearing  on  said  disk,  another  !tatlonirjc*$| 
tact  connected  with  said  steevo,  and  an  the 
trie  circuit  including  tho  motor, thepmra* 
and  twill  Slid  contacts,  satotantiallyua 

f°This  specification  signed  and  witnessed  da  ■ 
did  day  of  May,  1S03\nIOS  x  ED1S0X 
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iiown  Hint  1,  Thomas  A.  Edison',  of 
i  Park,  in  tko  county  of  Essex  nnd 
<ew  .lorscv,  have  Invented  n  certain 
useful  Improvement  In  Systems  of 
t  Distribution,  (Cnso  No.  Oil:.,)  of 
o  following  is  a  specification. 

•ention  relates  to  three  wiro  or  com- 
z  systems  of  electrical  distribution 
the  lamps  or  other  translating  tie- 


in  series  in  said  circuit  From  these  con- 
vorters  which  reduco  tho  tension  ot  the  cur¬ 
rent,  current  of  tho  proper  tension  for  light¬ 
ing  or  other  dompstic  or  business  purposes  is 
supplied  to  tho  system  of  intersecting  posi¬ 
tive,  negativo  nnd  compensating  mams  or 
lighting  conductors  j>,  n,e,  which  extend  along 
tho  streets  of  tho  district  supplied  and  are 
connected  together,  like  to  like,  at  tho  street 
intersections  where  tho  conductors  meet. 

Tho  divided  converters  havo  each  two  sec- 
en.tnrr  coils  a  and  o'.  From  ono  secondary 
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mown  that  I,  THOMAS  A.  u 

II  Park,  ill  tho  county  of  Kssex  and 
Sew  Jersey,  have  1  *‘'*1  "  n 

'  il  Im  proven 


ement  in  Induction- 
72,)  of  which  tho  fol- 


.specification. 

it  ion  relates  to  induction  convert- 
sformers  designed  to  bo  used  with 
:ontinuous  in  ono  direction,  and 

•tion  is  to  convert  a  continuous  cur* 

>it«inn.  such  as  can  bo  conveyed 
-  5«»o a  continuous 


rsof  small  size,  mwii  w»« 
ower  tension  suitable  for  nso  ior 
*c  lighting  anil  like  pur- 


,  or  acommutator,  preferably  after  the  manner 
ot  a  Gramme  ring-one  of  theso  coih  beinga 
primary  coil  of  flnevriro  and  .h,s„hmr“i,tWelr  5 

nry  ring  field  magnet  is  also  wound  and  con¬ 
nected  to  ft  commutator  preferably  liben 
Gramme  ring  coil.  The  brushes  M  the  field  ( 

KotoTthe'armatnro 

hiobtonsioncontinnouscurrentis^ntrodaced 

info  them? produces  a  low  tension  cant  naous 


l’alont  No.  2S7.51C,  dated  October 
is  sot  fortii  an  apparatus  of  this  cbnr- 
lsisting  of  a  rotating  nrmatnro  wound 
j  continuous  coils— a  primary  coil  of 
>  and  a  secondary  coil  of  coarser  wire, 


uigu  luus.oncoatinnons  current  is  introduced 
info  thorn  produces  a  low  tension  continuous 

It1— ."saw— 

W|!«  W S.uip  view  and  partial 
orizontal  soetioS  ofan  „tlPPa™'usio7ot°ono 
ag  said  invention;  Fig.  9..“  ‘ 'XJcZ 
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rr/iuru  it  mn'J  conrrrn: 
known  Hint  I.  Thomas  A.  Edison,  n 
of  ilie  United  Slates,  residing at  blew, 
ark,  in  tlio  county  of  Essex  mid  State 
Jersey,  have  invented  a  certain  new 
eful  improvement  in  Phonographs, 
go.  ST!',)  of  which  the  following  is  n 

ivenlion  relates  to  tho  recording  nnd 
icing  devices  of  phonographs;  and  my 
is,  to  enable  such  devices  to  work  snt- 
•ilv  notwithstanding  irregularities  in 
iace of  the  phonogram  lilnuk  or  record- 
face.  Sometimes  in  the  manufacture 
log  ram  blanks,  irregularities  or  cccon- 
i  occur  in  the  formation  of  the  surface, 
inelimes  tho  blanks  become  warped 
lanufauture,  nnd  if  provision  is  not 
)  prevent  it, such  irregularities  will  oc- 
movements  of  the  recording  or  ropro- 
point  and  the  diaphragm  which  will 
re  with  the  recording  or  reproducing 
iouiid.  This  is  obviated  by  the  nppa- 
ercinnftcrdescribcdiind  which  consli- 


I  ing  an  angle  extension  8.  Tho  angle 
lever  is  adapted  to  ride  on  the  pho 
blank,  ns  shown,  nnd  constitutes  tho 
foot.  Tho  operating  point  or  tool  ,  J 
necled  to  said  angle  extension  as  inili 
10  nnd  is  oporntively  connected  with 
phragm,  at  or  near  itsconter.at  ll.b; 
of  a  pivotal  or  yielding  connection. 

In  Kig.  2,  the  lever  G  is  pivoted  asal 
scribed,  nnd  its  free  end  rides  on  th( 
gram  blank.  The  operating  point  or 
pivoted  to  tho  presser  foot  or  lover  G  a 
is  connected  to  the.dinphragm  at  11. 

n&'ssasSK™ 

no  furlhcrilcscription,  the  pnrtsheing 
to  correspond  with  Hie  ilgures  alrt 

“inVig.  4,  the  arm  0,  which  cons.it 
presser  foot,  is  provided  with  a  larger 
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known  that  i/tiiomas  A.  EDISON,  of  a 
lonlo  Park,  in  the  county  of  Middlesex  ami 
Itnto  of  New  Jersey,  hnvo  invented  a  now  and  u 
iseful  Improvement  in  Incandescing  Conduc¬ 
es  for  Electric  Lamps;  and  I  do  hereby  do-  c 
■lure  that  the  following  isn  full  anu  oxnci  op 

C'ffie  ohi<,ct'lC|iavc<'in  view  is  to  produce  a 
method  and  material  for  forming  flexible  enr¬ 
oll  filaments  for  use  as  the  incamloscingcon- 
luctors  of  electric  lamps  which  will  bo  suit- 
.Sta  for  many  purposes.  This  I  accomplish  ’ 
br  ibe  employment  of  a  carbohydrate,  such 
as  pure  uustructnral  cclluloso  or  soino  com-  ■ 
pound  thereof,  which  is  formed  Into  filaments 

and  carbonized  or  first  carbonized  and  then 

7  alia  into  filaments  lly  some  method  the 
n  llIo  or  oi  t  oui  d  of  cc  lulose  is  dissolved 
by  a  suitable  solvent  and  for  mod  in  to  sheets 
or  membranes  by  allowing  it  to  flow  upo  n 
.iiere  dryin-  it.  Tho  filaments 

SfflStsJKBSS 

are  passed  between  sheets  of  paper  or  metal 
for  the  purpose,  and  tho  filaments  are  tno 
carbonized  by  heat  mnlerstrain  and  pressure, 
or  the  sheets  or  membraucs  may  bo  first  car 
bonized  and  tho  filaments  punched  or  cut 

^V,o.Vlho  c^lSieor  eomponna  of  cellulose 
ninv  be  dissolved  and  allowed  to  harden,  in 
sheets  nr  otherwise,  into  a  mass  more  or  less  ] 
solid  and  may  bo  then  subjected  to  boat  and 
!  pressure  and  forced  through  dies  to  form  a 
fine  filament,  which  iscut  Into  proper  leiiglH* 
and  carbonized  by  heat  under  sir 

pressure,  lleforo  carbonization  theeulargo  l 

ends  may  be  formed  bv  s  fto  r.  «  °  * 

“  lees0 of  Vhe  softened 

ends  of  tho  filament  whon  softoned  may  bo 
doubled  upon  themselves  or  otherwise  on 


formed  into  sheets  from  which  the  filam™ts 
aro  punched  before  or  after  carbonization.  5 
For  tho  material  I  may  use  pure  unstruct 

ntSnte^nleohol^nd'ether,  alcohol  ^ 

bo  lasted  fie’ 

“SSSSsHS 

seed-oil,  may  bo  addcd  m  ^nj  of  tb  ®  lbW 
1  beforo  described,  to  increase  of  a  63  . 

!  ^K^mKrmed  in t  h  e  m  m, 

I  neTdescribed  of  pure  or  of  ote?  7o 

1  carto^ydraWs  °o?  compounds^ot  the^sanm, 

*  ‘ 
:  or  mber  carbo-hydrate  or  a  compound  there-  80 

1 

%  r;’XVcXnPSn:'subs,antial.y  as  set 

bo  ^  Tbo  ®°‘'\0bo°CincarndefeingXOTnductors 
in-  filaments  for  ‘ho  in ‘  sti  in  dissolving 
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SPECIFICATION  formtagpartof  ^ 
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ra|to  U  known'tlmtY  Th'omasA.  Edison,  of  n 
Menlo  Park  in  the  ciunty  of  .Middlesex  and  p 
State  of  Now  .lersey,  have  invented  a  now  and  y 
useful  Improvement  in  I'>cmidescins  Con-  a 
doctors  for  Electric  Lamps,  (Case >  403,)  i 

of  which  the  following  is  a  specification  i 

This  ohicet  ot  this  invention  is  to  produco  * 
in  a  simple  ami  economical  manner  flexible 
carbon  filaments  which  shall  bo  homogeneous 
Sd  of  I.  T  resistance,  and  therefore  well 
adapted  for  use  as  the  incandescing  eondne-  e 

'°h,  mvmmilScase  No.  498,  Serial  No.  c 
74,783,  1  have  set  forth  a  process  of  produc¬ 
ing  from  vegetable  Tiber  a  transparent,  toogb, 

S2SSiScS,,il  « 

well  adapted  to  form  after  carbonization  «n-  t 
candescing  filatnonls  possessing  tlio  p  P  y 
Tbonmec^s  *  of  forming  the  filaments  con-  c 
sists  in  subjecting  fibrous  vcgotobtoMttjW 
of  miv  kind  to  the  action  of  hydroauortc 
acid,  the  resulting  substnuco  bfiing  carbo  l 
tinned  horn  ".id  matariafoUherbS:  « 
°r AtamenJs  nmvbo formed  from  tlie original  ' 
-  fibrous  material,  which  may  bo  PUP"; , 
bamboo,  cotton,  fins,  or  nny  vegotablo  sun 
stance. such  filaments  boing  t rcutcavvith  tho 
acid  and  then  carbonized  in  tlio  usual  man 

::  "'sheets,  sticks,  or  blocks  of  the  fibrous vogj 


I  masses  ot  the  material  used  W  W  com- 

Ktt  gradually  evaporating  and  45 
distilling  off..  . 

enndescing  condnetor  of  a  ^foro  j0 

rggigaa 
SrKgSSS  “ 
SSSSSssssw,. 

forth.  .  rnrminr,  flexible  carbon 

3.  Tho  process  Condnetors  of 

filamonts  for  tll0  'u“  .  j  dissolving  vege- 
olcctric  iu“PVvdroflnSrie  add,  and  pressing 
table  fiber  by  bydronuoi  nc  sheets>  from  65 
tlio  resulting  ma «  tormed  oithor 
botoro  m,ealtter°carh”nization,  substantially 

“I^Bpeeificationsigaedand  witnessed  this 

17th  day  of  October,  188--^  A  ED1S0N. 
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will  actually  lmvc  (lin  e  and  one-half  time* 
ns  nnicli  magnetic  material,  jet,  since  its 
weight  is  four  times  llinl  of  cuts-  No.  1,  it  will 
5  nut  lw  lifted  l>y  the  separator.  If  I  keep  the 
heat  np  fora  longer  period  I  may  succeed  in 
reaching  the  point  where  the  copper-pyrites 
cubes  1,  2,  nml  .1  will  lie  netdl  on  by  the  sep¬ 
arator,  but  when  I  continue  the  heat  until  the 
to  copper  culic  No.  I  is  Mifllcicntlv  magnetic 
Jhwtta  iron  cube  No.  1  will  Wome  suffl- 

residUi cln-  tl’wi"  IK’"}"'''10"1 

The  dinieulty  might  let  overcome  to  n  cer¬ 
tain  extent  by  the  grinding  of  the  entire  ma¬ 
terial  to  a  great  degree  of  fineness— for  In¬ 
stance.  to  that  point  where  it  would  nil  tiaffi 
50  through  a  screen  having  two  hundred  meshes 
to  the  linear  inch;  but  such  grinding  would 
make  the  process  impracticable  on  nceonnt 
of  the  increased  expense. 

1  have  found  that  the  difficult  v  can  be  over- 
»S  come  bv  taking  the  ore  which  has  been 
crushed  to  that  itoiiil  where  the  particles  of 
isipiwr  pyrites  nro  mechanically  freed  and 
then  separating  the  ninlcrinl  Into  several  lota 
luiving  particles  of  approximately  the  same 
30  sire  W  here  the  preliminary  crushing  Iscar- 
ned  to  that  extent  that  the  material  will  nil 
pass  through  a  thirty-mesh  screen,  I  have  se¬ 
cured  good  results  by  dividing  the  material 
tflo  eight  different  lots  by  means  of  screea- 
35  |ng  it  successively  through  screens  of  fortv, 
fifty,  seventy,  ninety,  one  hundred  and  ten, 
one  hundred  and  forty,  one  hundred  and 
sixty  and  two  hundred  mesh.  The  particles 
■wifi  t°  Pass  through  the  forty-mesh  screen 
jo  will  form  one  lot;  those  which  pass  through 
the  forty-mesh  screen  but  fail  to  pass  through 
the  fifty-mesh  screen  will  form  another  lot  or 
group,  and  so  on,  the  particles  rejected  bl¬ 
ench  screen  forming  a  separate  lot  or  group. 
45  In  this  way  the  particles  of  each  lot  or  group 
wall  vary  but  little  from  each  other  in  bulk 
surface,  and  weight.  Each  lot  or  group  of 
separated  material  is  then  heated  separately 
m  a  heating-chamber,  which  is  preferably  a 
So  closed  chambcrcnpablc  of  permitting  a  slight 
access  of  air,  which  chamber  may  be  rotated, 
if  found  necessary,  to  prevent  tho  fusion  to¬ 
gether  of  the  particles.  L’udcr  these  condi¬ 
tions  the  oxidation  of  the  extra  atom  of  sulfur 
S5  of  the  copper-pyrites  particles  can  be  so  ac¬ 
curately  controlled  that  the  whole  of  them 
can  be  made  sufficiently  magnetic  to  be  acted 
on  by  the  magncticscpamtor  before  the  iron- 
,  P.'r‘<es  particles  reach  that  condition.  The 
Jo  temperature  and  period  of  lionllng  nre  easily 
ascertainable  by  a  trial  with  a  min-iict  where 


*  1  proper  separation  of  the  copper-pyrin.  fc 

*  !  tides  is  great  enough  to  ettabls sertnlib 
n  '  n:,'0  -f’  b-v  1,1  c  furnace-muto  a-, 

11  ;  certain  if  all  the  copper  pyrites  h»rt  ha" 
ie  made  magnetic.  Thediderenceissomit-! 
n  where  the  particles  aredirided  Wo  kha 
■s  ;  grotiin  according  to  my  present  Inratia,  - 
>-  that  a  fine  regulation  of  the  letnpentcnil s  * 
le  .not  re-piircl,  nor  docs  the  process  ned&t  f 
ie  .  attention  of  especially  expert  penotts. 

1-  1  .\  iter  each  lot  orgroupofmsterislhishta 
*-  lieatisl.asdescribesl.soastomsltetlieajpco- 

c  ;  pyrites  particles  magnetic,  the  nutesffifc 
y  passed  through  n  magnetic  separator,  «de 
senlscl  in  my  patent,  and  the copperhrth. 
r-  drawn  and  subjected  to  treatment lyujcf 
t-  the  well-known  processes, 
i-  -V  f  ter  the  copper-pyrites  particles  hsnbw  lj  \ 

«  eliminated,  the  rema!nlngore,whlchmtj«s- 
s  tain  gold,  galena,  or  other  metallic  ore  tin  } 
d  iron,  is  again  heated,  preferably  in  lots,  as  n 
it  before  described,  until  tho  iron-pjnita  pr-  w 
tides  become  sufficiently  magnetic, wbai,lyse  I) 
--  passing  tho  material  through  a  mirnedeitp-  K 
n  arator,  tho  iron  pyritespartideswUlbexiUr 
if  draw  n,  leaving  the  gold,  galena,  or  othti  In  Sj 
d  to  t>o  treated  by  any  appropriate  process.  jf 
a  While  I  prefer  to  heal  the  ore  contiitaj  g  -f:: 
e  the  Iron  pyrites,  after  the  copper pjritaka  H 

-  been  withdrawn.  In  Iota  or  groopa,  jet  this  is  fa 
I!  not  essential,  since  tho  iron-pyrites  pertida 

!■  retalnthdrmngneticpropcrtlesatahlihbat  f: 

1  if  very  little  air  Is  allowed  access  to  the  hat*: 

.-  nnee,  but  the  process  Is  a  more  certain  ui  n 
’,  more  perfect  one  where  the  second  heanij  1; 

,  is,  like  the  first  heating,  carried  on  will  kb  I 
i  of  material  having  port!  cl  os  of  approrinalaj  ^  | 

1  Theora  with  which  I  have,  unto  the  pra- 
li  ent  time,  used  my  process  are  of  such  stair- 

1  aetcr  that  the  copper  pyrites  gives  off  »**“■ 
r  fur  more  readily  or  at  a  lower  toDP®SSnI  i 
C  than  the  Iron  pyrites,  and  becomes 
.  first,  but  if  ores  should  be  found co»““5 
[>  copper  nnd  iron  pyrites  in  which  the  ucnpi- 
,  rites  gives  off  its  sulfur  more  rapidly  <*»* 
f  lower  temperature  than  the  copper  pjn” 
r  mv  process  would  bo  applicable  uterW*“ 

»  only  difference  being  that  the  iron  PJ®“ 
t  would  be  extracted  at  the  first  separation** 

,  tho  copper  ]>yritcs  at  tho  second  eeparau®, 

-  but  the  process,  when  so  modified,  wouldaxM  ^ 

-  within  the  scope  of  mv  invention, 
r  What  I  claim  Is- 

1.  The  process  of  separating  copparW^*® 

1  from  iron  pyrites,  consisting  in  sepU*M|» 

I  crushed  ore,  containing  both  pyriteMam®*^  ? 

-  ferent  lots,  each  containing  paruclesar  , 
-■  proxinintely  the  smne  sire,  and  then  neaojs 

*  the  lots  of  material  separately  to 

i  coppcrpvritcs  magnetic, wbiletheiroaPJ 

I  remains  iion-magnctie,  and  subsequently^ 

I  a  nit  ing  t  he  copper  pyrites  by  m  aguetie  srt**1 
■  i  substantially  as  set  forth. 

-  ;  2.  The  process  of  treating  ores  eonta^J 

1  ;  copjier  and  Iron  pyrites  and  other  nw  c 
1  :  nctic  metallic  ore,  consisting  in  first  cro3^  g 


pyrites  becomes  magnetic,  while  tho  iron  py¬ 
rites  remains  non-mngnetic,  then  separating 
the  copper  pyrites  from  the  rest  of  the  ore  by 
a  magnetic  separator,  then  heating  tho  tail¬ 
ings  to  make  the  iron  pyrites  magnetic,  and 
then  separating  the  iron  pyrites  front  tho 


nctic  metallic  ore,  consisting  in  first  crushing  j 
the  ore,  then  separating  it  into  several  lots,  1 
cnch  with  particles  of  approximately  the  same  I 
sire,  then  heating  the  ore  until  the  copper  i 


pyrites  becomes  magnetic,  while  the  iron  py¬ 
rites  remains  non-mngnetic,  then  separating 
the  copper  pyrites  from  the  rest  of  the  ore  by  so 
a  magnetic  separator,  then  heating  tho  tail¬ 
ings  insepnmtelots,  each  containing  particles 
of  approximately  tlio  same  sizo,  to  make  tho 
iron  pyrites  magnetic,  and  then  separating 
the  iron  pyrites  from  tlio  remaining  non-mag-  25 
netic  ore  by  a  magnetic  separator,  substan¬ 
tially  as  set  forth. 

This  specification  signed  and  witnessed  this 
27th  day  of  June,  1892. 

THOS.  A.  EDISON. 

Witnesses: 

Richard  X.  Dyer, 

John  F.  Randolph. 
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To  all  whom  it  man  concern :  I  the  reproduced  vibrations  give  a  very  clear 

lie  it  known  that  I,  Thomas  A.  Edison,  a  and  well-defined  reproduction  of  the  original 
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-  letter.  Patent  No.  12,037,  dated  Septembers 

SPECIFICATION  forming  part  of  tow*  MU'.  F*«  .  ^  ^  fc  „„ 


(Faso  No.  of  which  Ilio  following  is  a  » 

"''rilli  por|MWO  I  have  in  view  is  to  Pr,,t,1‘™ 

10  pictures  representing  object*  in  motion 
throughout  mi  extended  period  of  lime’ ****** 
mar  bo  utilized  tooxl.il.it  the  scene  includ¬ 
ing’  such  moving  objoots  tn  n  perfect  am}  nat¬ 
ural  uinuner  1.V  moons  of  a  sii.tnb  o  ««• 

’5  SlS'fiiJ' simu^ou^Trewith 
(t-atont  No.  .193, till,  <labsl  March  H,  Is-1;1-) 

1  have  fonml  that  it  is  [K.ssililo  to  ncoompltsh 
this  end  by  moans  of  photography, 
to  In  carrying  out  my  invention  1  employ  an 
apparatus  for  effecting  by  photograph}  a roi 
rcsontaliou  suitable  for  reprmluctio  of  a 

soono  inelmling  a  moving  object  or  bJ“;ls 
comprising  a  moans,  stich  as  a  sing « carat  rn, 
i$  for  intormiltontly  projecting  »t  »«<-  J 
rate  as  to  result  in  peraMenw , m  on  m 
0f  HUL‘L’(vvstvt»  positions  of  tli©  oigtti  o 
obiects  in  motion  as  observed  from  a  llxoil 
i  d  i"  t  f  17  "A ; 

JO  like  fillip  anil  a  moans  for  so  moving  tlm  film 

; 

as^jSScffass 


portion  lictween  tho  iwriods  of  rest 
i  periods  of  motion,  sinco  with  some 
.  a  speed  as  low  its  thirty  pictures  pe 
s  nr  even  lower  is  sufficient, .and  wliili 
r  siniblc  to  make  tlm  periods  of  rest 
longer  than  the  porosis  of  motion  a. 
i  any  excess  of  tho  period*  of  rest  nvt 
riisls  of  motion  is  advantageous, 
o  Iii  the  accompanying  drawings,  r 
„  part  hereof,  Figure  lisa  plan  view 


imrutuH  which  I  Imvo  found  highij  1 
the  taking  of  the  photographs.  ' 
vortical  longitudinal  section  on  li 
Fig.  1.  Figs.  3  mol  4  are  enlarger 
the  stop  uosiliniiism  of  the  plmtogm 
paratus.  Fig.  5  is  a  plan  view  »fl 
for  the  photographing  apparatus,  t 

is  a  perspective  view  of  a  section  ol 
film  with  the  positive  photographs 
Referring  to  the  drawings,  3  ind 
transparent  or  translucent  tapo-lr 
before  llu>  apimntiiw  In  put- in ®P 


tmnsimront  or  trnnaiueeiu 
before  lli&>  ap|mntiiw  in  put- in  op 
Jill  wiled  on  ft  reel  i»  tho  sheet- 
or  case  1 ,  the  free  end  kioinp  eon 
nli  empty  reel  in  the  ca.se  2.  Tin 
preferably  of  sufficient. width  to  , 
taking  of  pictures  one  inch  in  dh 
tween  the  rows  of  holes  -1,  l-  ig.  a. 
ro-Mih.r  intervals  along  the  two  eil: 
film,  and  into  which  holes  the  tor 

of  post t  i  vel'y  m i'va nci n'g'tho  fi  1  m. 
film  is  narrow,  it  is  not  essential  t 
rows  of  perforations  anil  two  feed- » 
food-wheel  being siifliciont.  .  .lull 
mounted  on  a  shaft  «,  which  earn 
lull  lev  7 1  h  a  t  is,  .  I-.illej  fn.  t.o 
noote'd  to  its  shaft  and.  running 
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To  nil  irliom  it  mint  rnnrrrn: 

lie  it  known  that  I,  Thomas  A.  Kmsos,  a 
citizen  of  the  United  States,  re»i«liu«  at  I.lew- 
cilvn  Park,  in  tlie  comity  of  Essex  ami  State 
,  s  of  Xew  Jersey,  have;  invented  a  certain  new 
;  ami  useful  Improvement  in  Ivinetoscopic 
Films,  (Case  Xo.  353.)  of  which  the  following 
is  a  specification. 

The  purpose  I  have  in  view  is  to  produce 
to  pictures  representing  objects  in  motion 
throughout  an  extended  period  of  lime  winch 
may  lw  utilized  to  exhibit  the  scene  includ¬ 
ing'  such  moving  objects  in  a  perfect  nnil  nat¬ 
ural  manner  by  means  of  n  suitable  exhibit- 
15  ing  apparatus,  such  as  that  described  in  an 
application  filed  simultaneously  herewith, 
(Patent  Xo.  l!K!,l2ti,  dated  March  14,  1WJ.) 
I  have  found  that  it  is  possible  to  accomplish 
this  end  bv  means  of  photography. 

10  In  carrying  out  my  invention  1  employ  an 
apparatus  for  effecting  by  photography  a  rep- 
rose  11  tat  ion  suitable  for  reproduction  oi  a 
scene  including  a  moving  object  or  objects 
comprising  a  means,  such  ns  a  singlo  eamem, 
»5  for  intermittently  projecting  at  such  rapid 
rato  :us  to  result  in  persistence  of  vision  im- 
ages  of  successive  positions  of  the  object .or 
obiects  in  motion  ns  observed  from  a  fixed 
and  single  point  of  mcw,  a  sensitized  tape- 
jo  like  film,  and  a  means  for  so  moving  the  film 
as  to  cause  the  successive  images  to  ue  re 
ccivcil  thereon  separately  and  in  sing  e-h  u 
sequence.  The  movements  of  the  l«»r 
an!  intermittent,  and  it  s  preferable  that  the 
JS  periods  of  rest  of  the  film  should  lie  longer 
then  the  periods  of  movement. 

2»S*r3«sS5 

-K  toirnmlis  per  second,  each  h.i\  i  r>  , 


portion  between  the  periods  of  rest  ; 
periods  of  motion,  sinco  with  some  i 
a  »pccd  jus  low  as  thirty  pictures  pei 
or  even  lower  is  sufficient,  and  whilo 
si  ruble  to  make  the  periods  of  rest  i 
longer  than  the  periods  of  motion  as 
a nv  excess  of  the  periods  of  restovei 
rails  of  motion  is  advantageous. 

In  the  accompanying  drawings,  re 
part  hereof,  Figure  1  is  a  plan  view, 
top  of  the  casing  removed,  of  a  fori 
parntus  which  I  Jiave  found  highly  u 
the  taking  of  the  photographs,  ri 
vertical  longitudinal  section  on  Im 
FK  1.  Figs. 3  and  4  aro  enlarged 
the  stop  mechanism  of  the  photograp 
parntus.  Fig.  5  is  a  plan  viowof  the 

for  the  photographing  apparatus,  nr 
is  a  perspective  view  of  a  section  of  1 
film  with  the  positive  photographs 

Keforring  to  the  drawings,  d  indie 
transparent  or  translucent  tnpe-Mn 
before  the  apparatus  is  put  in  ope 
all  coiled  on  a  reel  in  the  sheet-met 
case  1,  the  free  end  being  connecM 
empty  reel  in  tho  case  S.  The  film 

erablyof  sufficient  width  to  admit  th 
of  pictures  one  inch  in  diamoter  beti 
rows  of  holes  4,  Fig.  2,  arranged  at 
intervals  along  the  two  edges  or  the  1 
into  which  holes  the  teeth  of  the  v 
Fi^s.  1  and  2,  enter  for  tho  purpose 
lively  advancing  the  film.  When  th 
narrow,  it  is  not  essential  to  use  two 
perforations  and  two  feed-wheels,  o 
wheel  being  sufficient.  Said  win 
mounted  on  a  shaft  C,  which  earrio: 
pulley  7— that  is,  a  pulley  friction: 
i iceted  to  its  shaft  and  forming  a 
mechanical  connection.  This  pulley  i 
by  a  coni  or  belt  8  from  a  pulley  i 
shaft  10,  which  shaft  is  driven  by  i: 
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Ik-  it  known  that  I,  Thomas  A.  Edlsos,  a 
citizen  of  the  United  States,  residing  nt  Llew¬ 
ellyn  Park,  in  the  county  of  Essex  and  State 
;  of  New  Jersey,  have  invented  a  certain  new 
and  useful  Improvement  in  Kinetoscopic 
Films.  (Case  NOTG2S.)  of  which  the  following 
is  a  specification. 

The  pur|iosc  I  have  in  view  is  to  produce 
to  pictures  representing  objects  in  motion 
throughout  an  extended  period  of  time  which 
may  lie  utilized  to  exhibit  the  scene  including 
such  moving  objects  in  a  perfect  and  natural 
manner  by  means  of  a  suitable  exhibiting  Bp- 
15  jiaratus,  such  as  that  described  in  an  applica¬ 
tion  filed  simultaneously  herewith,  (Patent  No. 
493,426,  dated  March  14, 1893.)  I  have  found 
Clint  it  is  possible  to  accomplish  this  end  by 
means  of  photography. 

ao  In  carrying  out  my  invention  I  employ  an 
apparatus  for  effecting  by  photography  a  rep¬ 
resentation  suitable  for  reproduction  of  a 
scene  including  a  moving  object  or  objects 
comprising  a  means,  such  as  a  single  camera. 
95  for  intermittently  projecting  at  such  rapid 
rate  as  to  result  in  persistence  of  vision  im¬ 
ages  of  successive  positions  of  the  object  -. 
objects  in  motion  as  observed  from  a  fixed  and 
single  point  of  view,  a  sensitized  tape- like 
30  film,  and  a  means  for  so  moving  the  film  as  to 
cause  the  successive  images  to  be  received 
thereon  separately  and  in  single-line  Eequenre. 
The  Ynovemcnts  of  the  tape-film  are  intermit¬ 
tent,  and  it  is  preferable  that  the  periods  of 
35  rest  of  the  film  should  be  longer  than  the  pe¬ 
riods  of  movement. 

By  taking  the  photographs  at  a  rate 

ciontly  high  ns  to  result  in  persistence  of  . - 

thedcvelo|ied  phologrnplis  will. when  brought 
40  successively  into  view  by  an  exhibiting  appa¬ 
ratus,  reproduce  the  movements  faithfully  and 
naturally. 

1  have  lieen  able  to  take  with  a  single  cam¬ 
era  and  a  ta|e~dhn  ns  many  as  forty;six  pho- 
45  togmphs  jier  second,  each  having  a  size  meas¬ 
ured  length  wise  of  the  tape  of.  one  inch,  and 
1  have  also  lieen  aide  to  hold  the  tat>e  at  rest 
for  nine-tenths  of  the  lime;  but  4  do  not  wish 
to  limit  the  scoiic  of  my  invention  to  this  high 


of  speed  nor  to  this  great  disproportion  5° 
between  the  periods  of  rest  and  the  periods  of 
motion,  since  with  some  subjects  a  speed  as 
‘  w  as  thirty  pictures  per  second  or  even  lower 
...  sufficient,  and  while  it  is  desirable  to  make 
the  periods  of  rest  as  much  longer  than  the  pe-  55 
riods  of  motion  as  possible  an)*  excess  of  the 
periods  of  rest  over  the  periods  of  motion  is 
advantageous. 

In  the  accompanying  drawings,  forming  a 
part  hereof,  Figure  1  is  a  plan  view,  with  the  60 
top  of  the  casing  removed,  of  a  form  of  ap¬ 
paratus  which  I  havo  found  highly  useful  for 
tlic  taking  of  the  photographs.  Fig.  2  is  a 
vertical  longitudinal  section  on  linear*  in  Fig. 

1.  Figs.  3  and  4  are  enlarged  views  of  the  65 
stop  mechanism  of  the  photographing  appa¬ 
ratus.  Fig.  5  is  a  plan  view  of  the  shutter  for 
the  photographing  apparatus,  and  Fig.  6  is  a 
perspective  view  of  a  section  of  the  tape-film 
with  the  photographs  thereon.  7° 

Referring  to  the  drawings,  3  indicates  the 
transparent  or  translucent  tape-film,  which 
before  the  apparatus  is  put  in  operation  is  all 
coiled  on  a  reel  in  the  sheet-metal  box  or  case 
1,  the  free  end  being  connected  to  an  empty  75 
reel  in  the  case  2.  The  film  3  is  preferably 
of  sufficient  width  to  admit  the  taking  of  pic¬ 
tures  one  inch  in  diameter  between  the  rows 
of  hol&s  4,  Figs.  2  and  6,  arranged  at  regular 
intervals  along  the  two  edges  of  the  film,  and  80 
into  which  holes  the  teeth  of  the  wheels  5, 
Figs.  1  and  2,  enter  for  the  purpose  of  posi¬ 
tively  advancing  the  film.  YVlien  the  film  is 
narrow,  it  is  not  essential  to  use  two  rows  of 
perforations  and  two  feed-wheels,  one  feed-  85 
wheel  being  sufficient.  Said  whcelsare  mount¬ 
ed  on  a  shaft  6,  which  carries  a  loose  pulley 
7— that  Ls,  a  pulley  frictional!)*  connected  to 
j  its  shaft  and  forming  a  yielding  mechanical 
connection.  This  pulley  is  driven  by,  a  cord  9° 
1  or  belt  8  from  a  pulley  9  onthe  shaft  10,  which 
!  shaft  is  driven  by  means  of  the  beveled  gears' 
j  11 12.  The  wheel  12  is  preferably  driven  by 
1  an  electric  motor  13,  which  when  the  appara- 
I  tus  is  in  use  is  regulated  to  run  at  the  desired  95 
uniform  speed,  being  controlled  by  the  ccn- 
;  trifugal  governor  14  and  the  circuit-control- 
i  ler  15  in  a  well-known  manner.  On  the  shaft 


“to  which  the  tni*  is  connected  in  cie-ilig  w  • 

The  film  passes  from  the  cnsintt  1  throng.  f«jl  e,l  mnis  in.  Oi 'V  K,„ 


slit  fomiisl  by  the  edge  10  and  the  inline  smtahle  «h«ft 
Kir  ‘20,  which  is  normully  thrown  for  want  ing*IMJ«H.Mt 
;  the  spring  *21,  .Fig.  2.  with  .sufficient  force  «JI"*-j?K  ■"l 
i  clump  the  Hint  and  hold  it  from  movement.  1  hi*  Oi>K\  «  »« 


*  t!i-k.  which  i- continuously  pvolvittg.  i‘ 
ritUM  with  mx  or  nny  other  MiitnUe  mini 
of  npcrtun*s:t*2iit  regular  interval**  nrotim 
rar  the  wl|p\  they  I  ring  m*  urnuigri  tlmi 

of  the  a | N*rt ures  ilimlly  l«*ttm*t 


□or  is  not  illustrated.  This  arrangement  of  film  bnmght  to  rest.  the  bghl-ra>  -  l*"”'**  80 
ip  sliding  door  not  only  holds  the  film,  hut  through  the  ojuming  .*.1  ami  fullitig  on  t  ic 
.  tightly  closes  the  casing,  thus  excluding  film  lialf-wuy  Wtwi-en  the  reels  on  which  the 
ght  and  protecting  the  sensitive  film.  The  film  is  wound.  . 

isings  or  boxes  1  2  uro  removable,  so  that  34  is  a  device  for  adjusting  the  camera-lens 
ley,  with  the  inclosed  Kim.  may  l»e  taken  townnl  or  from  the  lilm.  nod  35  i**  n  device  by  85 
odily  from  the  apparatus.  'Hie  shaft «.  lien*-  means  of  which  the  o|a  nttor  mn  fojw*  the 
Dfore  referred  to,  i.s  provided  with  a  detent  camera  on  the  object  to  U*  pln»ti*gniplHsi. 
r  stop-wheel  2:),  the  form  of  which  is  must  Although  the  o|H*nttion  has  U*en  partially 
learly  shown  in  Figs.  3  and  4.  'Hie  wheel  indicated  in  the  di*M.*ri|»tion  of  the  apiKirntu-s 
3  is  provided  with  a  numlier  of  projecting  •  it  will  now  U*  -cl  forth  more  in  detail.  9° 

peth  24,  six  being  shown,  which  teeth  sire  The  np|mmtos  is  fir*t  ciuirgvd  with  a  *«*n- 
dapted  to  strike  successively  against  the  face  sittve  la|H-liln»  M*v«-n»l  hundnsl  or  even  tliou- 
f  the  cooperating  detent  orsto|»-w1ieel*25nii  •  sands  uf  ft-t-i  long  anti  the  motor  is  -««t  in  oj»- 
lic  shaft  26,  which  is  the  arnuiturc-.sliaft  of  the  :  enithm.  Since  the  spring  21  oiins  the  door 
aotoror  a  shaft  which  is  constantly  driven  tfo  to  clamp  the  film.  it« already  di-M-riU-d.  the  95 
>y  the  motor.  The  wheel  25  has  a  corn*-  Iinm?  pulleys  7  I*  slip  without  pulling  said 
ponding  numlier  of  notches  27  at  regulur  in-  lilm  along;  hut  whenu  mm  ing  nhj<*rt  forex- 
ervals  nround  its  periphery.  These  notches  niiiple.  u  timn  gesticulating  i»  placed  in  the 
ire  of  such  size  and  .slmi**  that  the  t«*eth  *24  field  of  the  camera  and  the  handle  gg  is  pulled 
An  pass  through  them,  and  when  the  wheels  the  lilm  is  rele:wd  ami  the  pulleys  oj>erato  to  t< 
13  and  25  are  rotated  in  the  direction  indi-  pull  the  same  along.  At  the  same  time  the 
sated  by  the  arrows  each  tooth  in  succession  ;  reel  in  case  *2  is  rotated  to  wind  up  the  film, 
will  strike  the  face  of  wheel  25,  thereby  bring-  thus  transferring  it  from  the  reel  in  case  1  to 
ng  the  film  absolutely  to  rest  at  the  same  mo-  ;  the  reel  in  ease  g.  Tbi>  moveiuent  is  intor- 
nent  that  nn  opening  in  the  shutter  excises  ■  mi t lent,  the  film  advancing  by  very  rapid  u 
.’•e  film,  and  will  then  puss  through  a  notch.  I  steps,  w  hich  are  definitely  mid  peritively  con- 
Ulowingthe  tape-film  to  lie  moved  forward  j  trolled  by  means  of  the  peculiar  detent  or  es- 
motlier  step  while  it  is  covered  hy  the  shut-  ni|»ementdcscril>ed,  itnda  photograph  i«  taken 
ter.  To  avoid  the  danger  of  the  wheel  *25  j  after  each  step. 

moving  so  rpiickly  that  a  tooth  cannot  enter  !  While  I  do  Wit  care  to  limit  myself  to  any  1 


owanl  or  from  the  lilm.  and  3.5  is  n  device  by  8s 
nciiiis  of  which  the  operator  mil  foeti*  the 
-ament  on  the  object  to  U*  |4iot«*gnipli«l. 

Although  the  ojH-nttion  has  U  en  pnrtially 
ndiaitetl  in  the  description  of  the  npieimtn-s 
t  will  now  in*  set  forth  more  in  detail.  9* 

'Hie  np|Ninitos  i«.  first  charged  with  a  sen- 
-itive  lii|K-lilni  -event!  hundred  or  even  thou* 
-atids  of  f«i-t  long  a  ml  the  motor  is  in  oje 


the  proper  notch,  a  laterally-projecting  tooth  j  particular  m 
29  is  provided  u.iiacent  to  each  notch.  When  :  should  In*  at 
a  tooth  29  strikes  a  tooth  24,  the  latter  tooth  .  anoliscrverc 
will  lie  guided  by  the  tooth  29  into  the  adja-  j  not  churl v  1 


•r  of  ste|»s  j»er  second,  then* 
t  enough  s<»  that  the  eye  of 
*t  distinguish,  oral  bust enn- 
l**i  lively  distinguish,  at  a 
re  in  the  |Misition  «*-ci.pi«d  by  115 


30isa  detent  spring  or  ijawl  t<>  prevent back- 1  tin-  object  in  the  suimvr  pictures.  illus- 
ward  movement  of  the  wheel  23.  trated  in  Kit'.  7.  A  less  2,1  in  mkinir  the 

i  wi»  cause  n  trembling  or  jerky  n|e 

S  1  "•leel  f  ls; llt  .reiit  nint"  l"‘»nince  in  the  re|.r.«lm«l  pin  nre.  When 

^  metnorder  toRtvctothc >.>n- •  the  niovemeut  of  the  object  U-init  photo-  ■ 
Mdi^nmvirn- ,m1cxIKJ!;url;!,s pnwticuhle  ympl.nl  h.Lscnw.1  or  the  d.ciir.1  numU-r  nf 
“j  ' of,tl,“  l!T'  !  !ll>''“,«nij.h..  Im,  Urn  ohlainnl.  the  npimratiis 


iuyli  ditfe 


AVhat  1  claim  Ls — 

1.  An  unbroken  traasparent  or  translucent 
tape-like  photoyraphic  .film  haviny  thereon 
uniform  sharply-dcficned  equidistant  plioto- 

-  yraphs  of  successive  positions  of  an  object  in 
motion  as  oliscrvwl  from  a  sinylc  iioint  of 
view"  at  rapidly-rccurrinff  intervals  of  time, 
such  pliot oy  rnplis  lieiny  arranyisl  in  a  continu¬ 
ous  straiyht-line  sequence,  unlimited  in  num- 

-  l>er  save  l>y  the  length  of  the  film,  and  suffi¬ 
cient  in  numlier  to  represent  the  movements 
of  the  object  throuyhout  an  extended  period  of 
time,  substantially  as  doscrilxsL. 

2.  An  unbroken  traasparent  or  translucent 

-  tape-like  photoyrephic  film  provided  with  per- 


sharply- defined  equidistant  photoyrapas 
successive  positio*is  of  an  object  in  motion  as 
observed  from  a  sinyle  point  of  view  at  rap- 
idly-rccurriny  intervals  of  time,  ?uch  pn°'<>- 
yraphsbciny  arranged  inacontinuousstraightr 
line  sequence,  unlimited  in  number  save 
the  length  of  the  film,  and  sufficient  in  nu 

•  licr  to  rciircsent  the  movements  of  the  otiji 
■  throughout  an  extended  period  of  time,  si 

•  stantinll.v  as  described. 

i  This  specification  signed  and  witnessed  t 
r  i  roll  ,1.V  of  December.  1903. 
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Frank  L.  Dteb, 
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INVENTOR 


To  all  whom  it  may  concern:  il 

lie  it  known  that  I,  Thomas  A.  , 

I  citizen  of  the  United  Slates,  residing  at  I-'0"  “ 

'  dim  Pork,  in  the  county  of  Essex  I'nd  btnte  cl 
5  ot’Ncw  Jersey,  lmve  invented  n  certain  ne't  a 
311, 1  useful  ImprovcTncnt  in  9vens,  (EasO'So.  n 
wliicli  tiic  following  is  a  specification.  ' 
The  object  I  have  in  view  is  to  produeo  a 
drving  or  baking  oven  suitable  for  the  dry-  r 
,3  tag  or  baking  of  iron-ore  briquets  or  nnalo-  s 

^ln  ti'ieTcconiiianyiiig  drawings,  fonmnS  7 
iurt  hereof,  Figure  1  is  an  elevation  and  par- 
till  section  of  the  oven,  and  big.,  is  a top  ■ 
15  view  with  a  portion  of  the  top  of  the  o\  en  re-  ^ 

The  heating  -  chamber  A  of  the  ove"  lM  j 
vertical  chamber  or  stack  having  an  obloii»  , 
cross-section.  Tlie  vertical  walls  are  prefer- 
1:  ably  of  ordinary  brick  «,  lined  liisidowith 
fire-brick  b  and  an  intermediate  filling  c  of 
mineral  wool  or  asbestos,  lielow  the  stack 
andatonoond  thereof  istliefiirnncol.,wliiUi 
delivers  the  products  of  combustion  to  1110 
15  entire  lower  end  of  tho  heating-cliainber.rrom 
whieli  tliev  escape  at  the  upper  end  tbrongii 
a  stack  0.  A  controllable  supply  of  nir  is 
famished  to  tho  furnace  botii  above  and  bo- 
,  low  tho  grate-liars.  Upon  the  top  of  the  \  er- 
!  P  tieal  walls  arc  mounted  I-beams  D,  the  top  01 
the  oven  being  closed  by  plates  E,  which  are 
covered  with  saml.  The  troughs,  bucKOis, 
or  shelves  F,  which  carry  the  briquets,  nrc 
of  siieet  metal  and  preferably  perforated,  a. 

35  shown,  to  permit  the  hot  gases  to  pass  throw®** 

.  the  load  of  briquets  carried  by  each.  1 
arc  preferably  U  shape  in  cross-section  amt  I 
arc  closed  at  their  ends  by  semicircular  incuu 
plates,  which  are  swung  on  the  pivot -pins 
40  connecting  the  links  of  two  chains  li. 
Tlicso  bucket  -  pins  arc  case-hardened,  since 
they  cannot  bo  lubricated,  and  I  have  rou.n?‘ 
that  this  gives  a  smooth  glassy  surface  whten 
has  the  minimum  friction  and  wear,  i  ne 
45  chains  G  II  enter  the  rear  wall  of  the  oven  at 
its  lower  end  through  a  suitable  opening  « 
and  pass  around  guiding  sprocket-wheels  on 
a  shaft  I,  suitably  supported  within  the  oven. 
Tl.n  „i.. *. . .  w.11%-  m  the  ton  of 


ten, lin"  to  near  thoBbottom  of  tlio  beating-  5 

;  SS-AK&ifassKf 

1  Sled  at  if  other  end  by  a  clinin  S  w.U,  , 
5- 

-  AM  k  to  .^dmftJ  all  tlicso  mrooW 

J 

,s  cated  with  the  sa  -P  over  which  tl 

J 

5 

is  in  tho  bonting-clinmijer  i™  nni  a  grc 

'■  ired  in  •  ’,cati11 

1,0  E  InV licating  or  bnkjns 
i  forheaU 

IboCncl’a  series  of ^^‘"fho  dpi 
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10  of  the  character  described  by  me 
fore.  lletween  tho  two  ends  of  the  ci 
arm  is  inserted  a  hollow  tube  or  fran 
any  desired  shape  in  cross-section, 
ferent  sides  of  this  tube  or  frame,  pre 
diametrically  opposite  each  other,  art 
diaphragms  10 12',  to  which  are  comic 
recorder  and  reproducer,  respective!, 
tiiboorframo  issupported  between  tw 
or  disks  13 14,  the  former  being  adapt 
tate  on  the  bearing  13,  which  is  shown 
into  tho  end  of  the  rod  or  bar  10,  u 
turn  is  united  with  arm  7  by  means  ( 
or  other  suitablo  device  17.  The  < 
disk  is  adapted  to  turn  on  ono  end  of  i 
IS,  which  issupported  by  means  of  b 
within  tho  cone-shaped  sleeve  20.  'J 
tor  sleeve  is  secured  to  tho  section 
feed-arm  and  moves  along  with  it. 

21  is  a  hearing  or  speaking  tube  co 
eating  with  tho  conical  slcevo  20,  and 
the  samo  communicating  with  the  ini 
tube  11,  the  disk  14  being  provided  w 
or  openings  22  for  tho  purposo  of  ; 
the  passage  of  tho  air-waves.  Tho  d 
also  provided  with  means  for  holding 
desired  position.  This  means  may  ci 
notches  in  tho  edge  of  the  disk  and ; 
secured  to  sleeve  20  and  adapted  to 
said  notches.  Within  the  tube  11  is 
alilv  placed  a  second  tube  23. 

With  tho  arrangement  above  dost 
will  bo  seen  that  the  hollow  frame 
supporting  the  recorder  and  reprodue 
a  part  of  the  supporting-arm  and  I 
speaking  and  hearing  tube  is  always 
nection  with  the  hollow  arm  and  will 
cordcr  or  the  reproducer  carried  tlioi 

To  use  the  device,  supposing  tin 
ducer  to  bo  in  position  on  tho  phot 


Jirectly  upon  tho  blank  or  record 
tho  rocordoror  reproducer  is  moved  tc 
y  eccentricities  in  tl.e  blank  orrec- 
ICO,  ana  balancing  devices  for  corni¬ 
cing  the  excessive  weight  of  tho  ro- 
r  reproducer,  substantially  As  set 

i  phonograph,  the  combination  with  35 
lograph-cyiimlcr,  of  a  carrying-arm 
supported  on  a  guide-rod  in  rear  of 
dor  and  projecting  over  tho  cylinder 
ngon  a  guide-restnt  its  forward  free  40 
cordor  or  reproducer  pivotally  sup- 
y  tho  carrying-arm  and  haring  tho 
;  or  reproducing  point  resting  di- 
on  tho  blank  or  record,  such  recorder 
lucer  moving  bodily  to  compensate  45 
tricities  of  tho  blank  or  record  sur- 
a  speaking  or  listening  tube  snp- 
idepondontly  of  the  recorder  or  re- 
so  as  not  to  interfere  with  its  bodily 
its,  substantially  as  set  forth.  50 
eci lieat  ion  signod  and  witnessed  this 
f  December,  1S30. 

TIIOS.  A.  EDISON. 

iin  F.  Randolph, 

Pelzp.h. 
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filament  for  incandescent  lamps  and  process  of  manufacturing  same. 

Application  61.4  **rA  31,  lMfcJwW  S“-675'9B1' 

to  accommodate  the  Clamonts  to  tho  tom 

IraPurl^ 

5S&S  of  Which  the  ttowl  ^The re^dno^ 


wing  is  a  specification.  wliich  it  is  carbonized  m  any  suiwoio  « 

t  for °  1  °  1  "tV0  "  0'* C' table  for  eo^nndheneo ^vUlnotg^ 

i  high  resistance,  and .  tQ  ftn  'im.  CCOnoiny  of  radiation.  I  a£tcr  ^ 

Z  proccssforllie  production  of  such  BI«- 


'carrying  out  my  invention  I : tom  * i  Jn^^hfch  will  taw  no  carbon  upor 

tot higblyref metory iion-condocUn» ina  b“™!altiollj  bnl  which  will  r““lt 
ito'tliercin  isoSl  partSof  carbon,  so  dnetion  of  “oat 5t°hisL°raai»t 

's=.utsr=."s£f  s?sfesraas8sa 


o.  641,281. 
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EXPANDING  PULLEY. 

3  SMi-siin  a. 
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Inventors 
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Be  it  known  Hint  wo,  Thomas  A.  Edison, 
residing  nt  Llewellyn  I'ark,  in  the  county  of 
Essex  and  State  of  New  Jersey,  and  Charles 
5  M. Johnson,  rcsidingat  Rcdliill,  in  the county 
of  Surrey,  England,  citizens  of  tlio  United 
States,  liiive  invented  certain  now  and  use¬ 
ful  Improvements  in  Expanding  Pulleys,  of 
which  the  following  is  a  specification. 

10  Our  invention  relates  to  various  now  and 
useful  improvements  in  expanding  pulleys 
adapted  to  convert  a  uniform  velocity  of  a 
driving-shaft  into  varying  velocities  of  a 
driven  belt  or  to  convert  the  uniform  velocity 
15  of  a  driving-belt  into  varying  velocities  of  a 
driven  shaft.  . 

Tile  object  of  the  invention  is  to  provide 
nu  improved  construction  of  expansible  pulley 
which  will  be  possessed  of  great  rigidity  and 
»  wherein  thoivorkiiigdinnictor  may  bo  quickly 
and  easily  varied.  .  . 

The  invention  preferably  comprises  two  or 
the  improved  expansible  pulleys  arranged  on 
parallel  shafts  and  connected  by  abclt,  wliere- 
15  hypower  will  be  transmitted  from  0110  shaft  to 
tkeothcr.  When  two  expansible  pulleys  are 
employed,  the  invention  comprises  devices 
|  for  simultaneously  varying  their  working  di¬ 
ameters  in  inverse  directions,  whereby  the 
30  relative  speeds  of  rotation  of  the  shafts  will 
he  changed.  If  a  crossed  belt  is  employed, 
when  two  expansible  pulleys  are  used,  with 
devices  for  simultaneously  operating  them, 

|  the  belt  will  be  maintained  uniformly  tight 
35  irrespective  of  the  changes  in  the  diameter 
of  the  two  pulleys,  since  tho  incrcnso  in  di¬ 
ameter  of  one  will  exactly  com pensato  for  the 
decreaso  in  the  diameter  of  the  oilier. 

The  invention  also  comprises  means  for 
4°  tightening  tho  belt  when  necessary  and  for 
keeping  ii  in  a  tight  condition. 

In  carrying  out  our  invention  wo  employ  an 
expansible  pulley  comprising,  essentially,  two 
intercalated  cones  movable  toward  and  nway 


pansiblo  pulleys  arranged  on  paralle 
one  conical  section  of  cnch  pulley  wil 
tionary  with  respect  to  tho  shaft,  tl 
being  movablo  longitudinally  there 
rotating  therewith.  We  employ  a  ro 
extending  at  right  angles  to  the  dm 

connected  with  tho  movable  conical 
of  each  expansible  pulley.  The  mov 
tion  of  one  expansible  pulley  is  t 
with  respect  to  tho  corresponding  si 
the  other  so  that  when  movement 
takes  placo  in  one  direction  by  tho  0 
of  tho  rock-shaft  the  working  dinmoi 
pulley  will  bo  increased,  while  the 
diameter  of  tho  other  will  bo  decrees 
only  will  this  provide  for  change: 
speed  of  tho  belt,  but  in  effecting 
chango  tho  belt  will  be  shifted  alway 
to  tho  plane  of  its  driving  movement, 
if  a  crossed  belt  is  nsed  it  will  a 
maintained  tight; 

When  tho  invention  comprises  a 
means  for  tightening  tho  belt,  we 
rock-shaft  from  thodrivinganddriv 
and  support  0110  of  tho  latter  by  1 
links  depending  from  a  power-shaft 
shaft,  whereby  the  former  may  rnovi 
with  respect  to  tho  other,  l  ower  1 
nicatcd  between  these  two  shafts  b; 
•rearing  which  is  unaffected  bj  t 
movements— ns, for  oxamplo,  by  two 
gears.  In  this  way  the  two  shafts 
the  expansible  pulleys  may  bo  moj 
ally  with  respect  to  each  other  to  s 

proper  tension  of  the  bolt  without 
the  transmission  of  power  either  t< 
tho  expansible  pulleys  or  to  or  f 

•  Inorder  that  our  invention  maj 
understood,  attention  is  directed  1 

1  companying  drawings,  formm0  a  p 

1  specification,  and  in  which 

1  Figure  1  is  a  plan  of  an  appar, 

•—ii^^nnuniliodimentofourinven 
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THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  NEW  JERSEY. 

APPARATUS  FOR  REHEATING  COMPRESSED  AIR  FOR  INDUSTRIAL  PURPOSES.  'i 

SPECIFICATION  forming  part  of  Letter.  Patent  No.  657,022,  dated  September  18, 1000. 

Appllatlon  Slid  Dicwittr  la,  1800.  JulMHt.  740,086.  IVeaMU 

all  whom  it  may  concern:  specification,  and  in  which  the  figure  iilus- 

Be  it  known  that  I,  Thomas  A.  Edison,  a  trates  a  sectional  view  or  the  preferred  con-  :  i  j 

tizen  of  tliolTnitcdStates.residingatLIew-  struotion;of  reheater  embodying  the  present  ss  iljj; 

lyn  Park,  in  tho  county  of  Essex  and  State  improvements.  .  > 

f  New  Jersey,  have  invented  certain  new  1  represent*  a  cylindrical  reheatiog-charo- 

nd  useful  Improvements  in  Apparatus  for  beraurronndedbyajftcket2,  suitably  packed,  ;t;  :; 

cheating  Compressed  Air  for  Industrial  as  at  3,  to  prevent  leakage.  -Ill; 

nrposes,  (Case  No.  1,010,)  of  which  tho  rol- 
wing  is  a  specification. 

In  Letters  Patent  dated  February  20,1900, 
o.  643,704,  I  have  described  a  process  or 
ethod  of  healing  compressed  air  which  con¬ 
st*  in  directing  a  portion  of  tho  compressed 
iriuto  intimate  proximity  with  a  source  of 
urning  combustible,  whereby  heat  will  be 

The  bottom  qf  the  chamber  comprises  a  ij, 

door  G,  adapted  to  be  pressed  tightly  in  place  j; 

by  a  screw  7  working  iu  a  bridge  8,  pivoted  ;5.; 

at  one  end  and  locked  at  the  other,  in  the  ;;]:j 

nsnalway.  Asbestos  packing  9  is  preferably  65  .  ' 

interposed  between  the  door  6  and  the  hot-  jJVi- 

tom  of  the  chamber  1.  If  desired,  the  door  Jl5: 

a  effecting  a  reduction  in  pressure  of  the  air 
slweeu  tho  source  of  heat  ni^d  the  point  or 

y  'reason  of  *such  reduction  of  pressure 
irongh  the  burning  combustible,  whereby 
ombiistion  will  be  maintained  and  the  air 
introduced  will  lie  directly  heated  ton  very 
igh  temperat  ure, and  in  mixing  tho  directly- 
eated  portion  of  tho  air  with  the  indirectly- 

the  introduction  of  burning  waste  to  start  f 

the  combustion.  The  plug  may,  however, bo  70 
dispensed  with  and  the  combustion  be  starred 

plpeln  11  leads  into  and  out  of  the  jacket  at  ?’j 

diametric  points,  as  shown.  '  jl; 

12  is  a  conductiug-pipe  which  leads  into  the  75  *\; 

chamber  1,  below  the  grate  4  and  above  the 
door  G,  so  that  the  opening  or  closing  of  the  Ic; 

door  docs  not  affect  the  pipe  connections.  g 

The  apparatus  forming^the  subject  of  the 
resent  application,  which  I  have  designed 
or  carrying  said  process  or  methtfd  into  ef- 
cct,  comprises  a  receptacle  or  reheater  inter- 
lolated  in  the  air-pipe  botweon  the  source  ol 
upply  and  a  translating  device,  said  recep- 

aclecontaining, preferably, a  solid  orapproxj 

The  supply  of  air  to  tbe  lower  part  of  tho  jjj. 

chamber  1  keeps  it  cool,  bnt.lhe  upper  por-  80  .  ap 

tion  becomes  intensely  heated,  and  unless  .j-jj 

suitably  insulated  there  will  be  considerable  ; j 

loss  by  radiation.  I  therefore  prefer  to  pro-  Uj 

vide  the  upper  part  of  the  chamber  1  with  a  >1 

fire-brick  or  asbestos  lining  13,  secured  m  85 

character  as  to  enable  a  portion  of  tho  air 
to  bo  reheated  by  radiation— as,  for  example 
»y  being  provided  with  an  inclosing  jacket 
nterposed  in  tho  conductor  and  through 

Srellded  withasSnably  lined  or  insulated  ifi] 

upper  door  pr  manhole  14,  adapted  to  be 

forced  down  into  position  by  a  screw  15,  work- 

ing  in  a  bridge-piece  16.  A  pipe  17  leads  9°  ||j 

being  provided  which  extends  through  the 
ebeating-chainber  to  permit  a  portion  of  the 
ftir  to  pjiss  directly  through  the  reheater  to 

hole*  li  and  connects  with  the  air- pipe  11  |$! 

at  the  discharge  end,  as  shown.  This  pipo  j 1 ; 

velit  ioss°  by3 rudiaUtm^prefer  SUffft  95 

ind  means  being  provided  to  permit  a  dro] 
n  tho  air-pressure  between  the  inlet  fo  said 
by-pass  aud  tho  translating  device  to  auto 
matically  cause  air  to  flow  through  the  by 
»ss  in  quantity  depending  upon  the  con 
sumption  at  the  translating  device. 

™h  a°jackebpipel8, having  porta  19  49 con-  ;lj 

nected  to  the  air-pipe,  whereby  tbe  beat  ra-  ;.| 

diated  from  the  pipe  17  will  be  communicated  1  ;] 

to  the  compressed  air.  In  order  to  maintain  raj 

a  circulation  of  air  in  the  pipe  18  and  around  xoo  ,  fa| 

the  pipe  17, 1  prefer  to  employ  a  by-pass  -0,  i 1 

In  order  that  my  invention  may  be  better 
understood,  attention  is  directed  to  the  ac¬ 
companying  drawing,  forming  a  part  of  this 

.  pipe  extending  from  tho  inlet-pipe  11  to  tho  ;r  j 

i  pipe  18,  as  shown.  In  Borne  instances  tbe  re-  .  | 

United  States  Patent  Office. 
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ELECTRIC  METER. 


SPECIFICATION  forming  part  of  Letters  Patent  No.  639,389.  dated  October  9, 1900. 

Application  filed  September  24, 1898.  Serial  Ho.  691,760.  (Bo  modeU 

To  all  whom  it  may  concern:  |  tal  current.  To  this  end  I  prefer  to  attach 

Be  it  known  that  I,  Thomas  A.  Edison',  n  ihe  movable  electrodes  of  two  cells  to  the 
citizen  of  tile  United  States,  residingnlLlew-  two  extremitiesof  ascile-benin  supported  on  5; 
ellyn  Park,  in  the  county  of  Essex  and  State  knife-edges  or  other  relatively  frictionless 


forming  pulverizer  material  into  briquets. 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  NEW  JERSEY’. 
MACHINE  FOR  FORMING  PULVERIZED  MATERIAL  INTO  BRIQUETS, 


To  oil  whom  it  may  cn 
I!o  it  known  that,  i,  Tl 
citizen  of  the  United  Stat 
ellyn  Park,  in  the  count; 
of  New  Jersey,  have  inv 
and  useful  Iiuprovemei 


Thomas  A.  Edison,  a 
ates,  residing  at  Llew- 
ity  of  Essex  and  State 


further  compress  it,  and  the  third  plunger 
will  subject  the  briquet  to  an  enormous  final 
compression  in  ordor  that  the  desired  density 
and  firmness  thereof  may  be  obtained.  Asin- 
glu  briquet  thus  considered  will,  it  will  bo 
noted,  bo  subjected  successively  to  the  dif¬ 
ferent  compressing  operations.  When,  how¬ 
ever,  the  first  briquet  is  being  subjected  to 
the  effect  of  the  second  plunger,  the  first  plun¬ 
ger  is  subjecting  a  successive  briquet  to  its 
preliminary  or  primary  compression,  and 
when  the  last-mentioned  briquet  is  subjected 


United  States  Patent  Office 


Patented  Dec.  4,  1900. 
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electric  Meter. 

SPECIFICATION  forming  part  of  Letter.  Patent  No.  663,016,  dated  December  4,  1900. 


lie  it  known  tlml  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  residing  at  Llew¬ 
ellyn  Park,  in  the  county  of  Essex  and  State 
5  of  New  Jersey,  have  invented  certain  iiewund 
useful  Improvements  in  Electric  Meters, 
(Case  No.  1,001,)  of  which  the  following  is  a 
specification. 

My  invention  relates  to  improvements  in 
to  electric  meters;  and  the  object  of  the  inven¬ 
tion  is  the  production  of  a  very; accurate,  sim¬ 
ple,  and  reliable  meter  for  measuring  electric 

The  invention  is  based  on  the  fact  that  by 
IS  subjecting  a  suitable  soluble  salt  of  mercury 
to  electrolysis  by  a  fraction  of  the  current  to 
be  measured  the  metallic  mercury  sot  free  by 
electrolysis  will  con  espond  exactly  to  tho  cur¬ 
rent,  which  can  lie  determined  by  depositing 
:o  the  metallic  mercury  in  the  capillary  boro  of 
'  a  glass  tube,  the  amount  hoiug  read  ofT  by 
means  of  an  index,  as  with  a  thermometer,  or 
by  accumulating  it  in  a  reccplaclo  suspended 
in  a  liquid  and  connected  to  au  index-shaft, 
-5  winch  will  be  caused  to  rotate  against  tho  ten¬ 
sion  of  a  volute  spring  ns  the  weight  of  tho 
deposited  mercury  increases,  thereby  moving 
an  index  over  a  scale,  or  the  amount  of  me¬ 
tallic  mercury  deposited  by  electrolysis  may 
30  bo  determined  in  any  other-way. 

In  order  timt  my  invention  may  bo  under¬ 
stood,  attention  is  directed  to  tho  accompa¬ 
nying  drawings,  forming  a  part  of  this  speci¬ 
fication,  and  in  which — 

35  Figure  1  is  a  sectional  view  of  one  form  of 
tny  improved  meter,  allowing  a  capillary  tube 
foreffeeting  tho  measurement;  Fig.  2,  a  simi¬ 
lar  view  of  a  direct-reading  device,  showing 
a  pointer  and  scale;  and  Fig.  3,  a  diagram  of 
4°  tho  circuit  connections. 

Referring  to  Fig.  1, 1  is  a  small  electrolytic 
cell  containing  a  solution  of  a  soluble  salt  of 
mercury,  preferably  mercurous  nitrate.  Tho 
solution  is  preferably  saturated  to  the  point 
45  where  tho  salt  will  not  crystallize  out  when 
subjected  toa  temperature  of  35°  Fahrenheit. 

2  is  the  mercury  electrode  in  tho  bottom  of 
the  cell,  and  immersed  entirely  therein  is  a 
Platinum  wire  3,  sealed  in  a  glass  tube  4. 


changes  in  the  resistance  of  the  coll  due  to 
variations  of  load  may  be  reduced.  Prefer¬ 
ably  the  mercury  itself  will  be  triple-distilled 

cell  or  “creeping”  of  the  salt  may  bo  pre¬ 
vented  in  any  suitable  waj-,  such  us  by  seal¬ 
ing  tho  cell  against  the  atmosphere  or  by  cov¬ 
ering  the  solution  with  a  layer  of  paraffin  or 
other  noii-iniscible  inorganic  liquid. 

5  is  a  very  small  platinum  wire  sealed  in  a 
glass  tube  a,  from  which  the  tube  4  brunches. 
I  have  found  in  practice  that  for  twenty-light 
meters  or  less  the  diameter  of  the  platinum 

sandlli  of  nil  inch  and  that  its  length  should 
be  about  one  inch.  For  larger  meters  tho  to¬ 
tal  surface  of  platinum  should  be  increased 
nearly  in  proportion  to  tho  lamps  to  bo  meas¬ 
ured.  Tile  two  platinum  electrodes  3  and  5 
are  connected  in  shunt  around  a  low  resist¬ 
ance  7,  preferably  Gorman  silver,  as  shown 
in  Fig.  3,  through  n  relatively  high  double 
resistance— forillustmtiou,  onoof  a  thousand 
ohms.  One  section  of  this  rionblc  resistance 
8,  comprising  tho  bulk  of  tho  total  resistance, 
is  of  the  same  material  ns. tho  resistance  7, 
so  tlmt  they  will  mutually  compensate  for 
changes  of  temporatnre.  The  other  portion 
9  of  tho  resistance  is  made,  preferably,  of  iron 
wire  in  as  pure  a  state  ns  possible,  whereby 
tho  increase  of  resistance  thereof  due  to  any 
rise  in  temperature  will  exactly  compensate 
for  tho  diminution  of  the  resistance  of  the 
solution.  The  resistance  of  tho  electrolytic 
cell  which  I  employ  fora  twenty-light  meter 
is  about  eight  oluns.  Tho  resistance  of  tho 
iron  compensating  coil  or  section  9  depends 
largely  upon  its  purity  and  will  bo  generally 
several  times  that  of  tho  cell.  The  larger  re¬ 
sistance  coil  or  section  S  is  inserted  iu  series 
with  tho  electrodes  3  and  5  for  the  purpose  of 
rendering  any  change  in  the  resistance  of  the 
cell  other  than  thatduo  to  temperature  prac¬ 
tically  negligible.  For  instance,  with  a  cell 
having  «  resistance  of  eight  ohms  under  nor¬ 
mal  load  its  resistance  uudor  full  load  may 
drop  to  six  ohms  and  on  tho  minimum  load 
may  increase  to  fifteen  ohms.  Were  there  no 
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To  alt  tr/iom  ,  _ ... 

l!o  it  known  Unit  i,  Thomas  A.  Edison',  a 
citizen  of  the  United  States,  residingat  Llew¬ 
ellyn  Park,  in  tiic  county  of  Essex  and  State 
5  of  New  Jersey,  have  invented  a  certain  new 
and  useful  Improvement  in  Magnetic  Sepa¬ 
rators.  fCase  No.  87.1.1  of  which  the  fellnwinc 


- s,  (Case  No.  073,)  of  which  the  following 

is  a  specification. 

The  object  I  have  in  view  is  to  produco  a 
o  separator  for  ground  material  containing 
magnetic  and  non-mngnetic  particles  partic¬ 
ularly  adapted  for  the  separation  of  ground 

••mimetic  iron  ore>  wllifll  Separator  Will  1)0 

lefTcctivt  ' 


In  tho  accompanying  drawings,  forming  a 
part  hereof,  Figure  1  is  a  view,  partly  in  dia¬ 
gram,  of  apparatus  embodying  my  present 
invention;  and  Fig.  3  is  an  elevation  and  par¬ 
se  tial  section  of  the  magnet  employed  in  tho 
apparatus  looking  at  one  of  the  polar  faces. 

A  is  a  bar-iungnet  having  an  iron  coreN  S, 
which  has  a  minimum  length  between  the 
poles  and  a  maximum  length  at  right  angles 
55  to  a  line  connecting  the  poles.  For  illustra¬ 
tion  of  the  proper  proportions  for  this  mag¬ 
net-core  I  may  say  that  I  have  found  it  de¬ 
sirable  in  practice  to  use  ns  a  core  a  soft-iron 
bar  having  a  length  of  four  feet  six  inehes, 
30  a  width  of  one  foot,  and  a  thickness  of  three 
inches.  The  magnetizing -coil  B  is  wound 
lengthwise  over  tho  ends  of  this  bar  and  over 
the  flat  side  faces,  leaving  exposed  for  tho 
polar  faces  the  side  edges  of  the  bar.  Tho 
33  coil  li  is  maintained  in  place  by  strips  of 
wood  «,  which  are  secured  to  the  magnet-core 
by  screws  b.  This  magnet  is  arranged  with 
its  greatest  length  in  a  horizontal  plane,  and 
it  is  supported  by  legs  cun  suitable  beams  or 
jo  blocks.  (Not  shown.) 

C  is  a  hopper  having  an  oblong  bottom, 
from  which  the  ore  is  fed,  by  menus  of  a  roller 
D,  in.  a  thin  sheet  having  a  width  npproxi- 
mately  that  of  the  horizontal  length  of  tho 
45  pole  of  tlic  magnet.  Tho  rear  side  d  of  tho 
hopper  fits  closely  tho  surface  of  tho  roller, 
while  the  front  side  e  of  the  hopper  termi¬ 
nates  above  the  center  of  the  roller,  leaving 
a  narrowdischarging-tliroat/  botween  it  and 
3°  the  roller,  which  opens  horizontally,  so  that 


proximately  one-half  its  diameter  boy 
throat jf  and  is  turned  away  from  the 
as  shown  by  (lie  arrow,  so  ns  to  carry 
over  its  upper  side.  This  thin  an 
stream  of  ore  falls  upon  an  inclined  b 
which  arrests  tdp  certain  e."  ■  •' 


pulverized  material  still  further.  The 
ingand  spreading  board  E  delivers  the 
of  pulverized  material  to  another  cl 
and  spreading  board  F,  inclined  in  tli 
site  direction,  which  latter  board  deliv 
stream  of  pulverized  material  to  th< 
face  of  the  magnet  throughout  its 
where  it  adheres  in  the  form  of  a  11 
brush  G.  To  still  further  arrest  the 
of  the  material  and  to  reduce  somew 
strength  of  adherence  of  the  magneti 
to  tho  polar  face,  there  is  secured  totl 
faco  an  angle-piece  II,  of  brass,  v ' 


tends  tho  entire  length  of  the  polar  ft 
pulverized  material  being  delivered  t 
strike  the  top  of  the  horizontal  ledge 
by  this  brass  angle-piece. 

I  is  a  dividing-board  located  below 
lar  faco,  dividing  the  magnetic  and  nc 
notic  materials  and  directing  them  i 
ferent  receptacles.  Tho  other  polar 
the  magnet  is  utilized  in  the  same  tt 


another  set  of  similar  parts  being  eu 


The  stream  of  ore  being  ted  directly 
the  magnetic  brush,  which  is  attache! 
polar  face  of  the  magnet,  the  non-m 
particles  rebound  therefrom  and  fall 


H  . . . . .  .  magne 

tides  adhere  to  tho  magnetic  brns 
magnetic  brush  being  overloaded,  t 
uclic  material  detaches  itself  there 
bunches  or  clots,  which  in  falling  aw 


changed  by  the  attraction  of  the  ma; 
that  they  fall  inside  of  the  dividing 
Tho  magnet  having  a  minimum  Ion, 

- a  its  polar  faces  produces  a  conee 

of  force  in  which  tho  magneti 

_ »  abruptly  away  from  the  polar  f 

indicated  by  the  dotted  lines  in  Fig. 
the  magnetic  particles  in  falling  aw* 
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Orlsitil  application  5!,d  Karri  17, 1899,  Serial  K«.  709,148. 


?o  r?9 '•Vs  *  fftf  * ) a  11,51  lpplicit!o:i  fiIe J  Anjoit  18, 1  BOO.  8< 


He  it  known  that  I, Thomas  A.  Kiuso.v,  a  citi¬ 
zen  of  the  United  States,  residin': at  Llewellyn 
Park,  in  the  county  of  Kssex  and  State  of  Now 
Jersey,  have  in  vented  certain  now  and  useful 
Improvements  in  Phonographic  Recordin'' 
Apparatus,  (Case  No.  1,016,)  of  which  the  fol¬ 
lowing  is  a  description. 

My  invention  relates  to  improvement*  in  i 
apparatus  for  making  phonographic  records, 
and  the  present  application  is  a  division  of 


The  casing  1  is  carried  in  a  ring  2,  formed 
in  a  pivoted  arm  3, having  an  adjusting-screw 
4.  which  works  on  the  usual  longitudinal 
slide  o.  The  cutting  or  engraving  tool  6  is 
carried  on  the  end  of  spring-arms?  7  (shown 
more  clearly  in  Fig.  2)  and  is  connected  with 
the  center  of  the  diaphragm  8  by  a  connec¬ 
tion  9,  made,  preferably,  of  wood.  In  use  the 
adjusting-screw  4  is  turned  uutil  the  cutting 
or  engraving  toolG  engages  the  proper  depth 
intOtherCL'orriin'r.anrrrtftAin  n. 
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To  all  u-hom  it  may  concern: 

Bo  it  known  that  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  residing  at  Llew¬ 
ellyn  Park,  in  the  county  of  Essex  and  State 
5  of  New  Jersey,  have  invented  a  certain  new 
and  ttsoful  Improvement  in  Reversible  Gal¬ 
vanic  Batteries,  (Case  No.  1,060,)  of  which 
the  following  is  a  specification. 

My  invention  relates  to  improvements  in 
to  reversible  or  so-cnlled  “storage”  batteries; 
and  my  object  is  to  produce  a  reversible  gal¬ 
vanic  coll  of  great  permanoncy  and  of  re¬ 
markably  light  weight  per  nnit  of  energy. 

In  my  application  for  Letters  Patent,  filed 
15  October  31, 1000,  Serial  No.  31,904, 1  describe 
an  improved  reversible  galvanic  cell  wherein 
the  uictnls,  endmium,  nnd  copper  are  em¬ 
ployed  as  tlio  elements  in  an  alkaline  elec¬ 
trolyte  nnd  by  means  of  which  I  secured  a 
10  very  permanent  cell,  one  wherein  the  initial 
and  final  states  of  the  electrolyte  are  thesame, 
and,  finally,  ono  which  was  capable  of  storing 
a  greater  amount  of  onergy  per  pound  of  cell 
than  batteries  commercially  used  before  that 
15  time  for  the  same  degree  of  durability.  My 
present  invention  is  designed  to  further 
lighten  the  weight  of  the  cell  in  comparison 
to  the  stored  energy  and  to  deliver  the  onergy 
to  tho  exterior  circuit  at  a  higher  rate. 

50  In  the  alkaline  zincato  type  of  battery  as 
commercially  used,  so  far  os  I  know,  copper 
oxid  lias  heretofore  bcon  used  exclusively  as 

the  oxygon-furnishing  elemont  when  the  bat¬ 
tery  is  discharged,  the  copper  being  reduced 
J5  to  tho  metallic  state.  The  only  other  ele¬ 
ments  which  liavo  been  suggested  and  would 
be  available  assubstitutes  forcopperin  these 
batteries  have  beeu  thoso  lower  in  the  elec¬ 
trolytic  series,  such  as  morcury  and  silver; 
40  but  so  far  ns  I  know  these  metals  have  not 
been  satisfactorily  or  commercially  utilized 
on  account  of  the  difficulties  arising  from 
their  application  in  alkaline  electrolytes,  as 
well  ns  because  of  their  expense,  especially 
43  in  regard  to  silver,  which  metal  possesses  the 
further  disadvantage  of  being  uuite  soluble 
iii  the  electrolyte  wlieu  subjected  to  oxida¬ 
tion.  I  have  sought  by  n  great  many  experi¬ 
ments  for  an  element  or  compound  capable 
50  of  being  used  in  an  nlkalino  electrolyte,  tho 


heat  of  formation  of  whose  oxid  should  be  as 
loworlowerthanthatof  oxid  of  mercury,  and 
in  this  1  have  been  successful,  the  result  be¬ 
ing  the  discovery  of  an  element  for  famish¬ 
ing  the  oxyghn  to  the  oxidizable  element  on  55 
discharge  with  -even  greater  freedom  than 
oxid  of  mercury,  while  at  the  same  time  the 
newelement  is  less  expensive, is  of  less  weight, 
is  of  greater  permanency,  and  finally  is  of 
greaterinsolubilityintheelectrolyte.  Ihave  60 
also  sought  by  experiment  for  an  element  su¬ 
perior  to  cadmium  as  the  oxidizable  element 
on  discharge,  with  tho  object  in  view  of  fur¬ 
ther  reducing  the  weight  and  cost  of  the  cell, 

and  I  have  discovered  anelement  for  the  pur-  65 

pose  possessing  these  desirable  characteris¬ 
tics.  As  a  result  a  reversible  galvanic  cell 
equipped  with  the  new  elements  is  of  great 
permanence,  is  relatively  light  and  inexpen¬ 
sive,  and  is  of  great  power.  7“ 

Tho  elements  are  preferably  carried  or  sup¬ 
ported  by  hollow  perforated  plates,  forming 
receptacles  or  pockets,  which  are  illustrated 
in  the  accompanying  drawings,  formingpart 
of  this  specification,  and  in  which—  •  75 
Figure  1  is  a  face  view  of  ono  of  the  plates, 
having  three  pockets  or  receptacles,  showing 
the  front  wall  partly  brokeh  away.  Fig.  2  is 
a  section  on  the  line  2  2  of  Fig.  1.  Fig.  3  is 
a  plan  showing  two  of  the  plntes  forming  a  80 
single  combination,  and  Fig.  4  an  enlarged 

'^In'all'of'the  above  views  corresponding 
parts  are  represented  by  the  same  numerals  ^ 

°£Ench  plate  is  formed  with  two  walls  1  and 
2,  constructed,  preferably,  of  a  single  con¬ 
tinuous  sheet,  made,  preferably,  of  very  thin 
sheet-nickel-say  about  005  of  an  inch  m 
thickness-and  bent  at  its  bottom  around  a  9° 
horizontal  frame  3,  from  which  extend  the 
vertical  spacing-frames  4  4,  to  all  of  which 
frames  thesheet  is  secured  by  mcansof  mcKei 
rivets,  as  shown,  to  form  a  strong  rigid  hoi- 
low  plate,  with  pockets  or  receptacles  be-  95 

tween  the  vertical  frames  4  4. 

and  2  of  the  plate,  as  shown,  are  Perfo™tcd 
with  small  holes  arranged  very  closely  to¬ 
gether  and  100 
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lie  it  known  tlml  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  residing  at  Llow- 
cllyn  Park,  in  the  county  of  Essex  and  State 
5  of  New  Jersey,  have  invented  a  cerlnin  new 
and  useful  Improvement  in  PhonogmphieRc- 
cording  Apparatus,  (No.  1,003,)  of  which  the  j 
following  is  a  specification. 

My  invention  relates  to  various  improvo- 
io  meats  iu  apparatus  for  making  phonographic  I 


lievoit  of  all  or  substantially  allstress, where¬ 
by  it  will  be  maintained  in  substantial  equi¬ 
librium  and  will  be  more  sensitively  recop- 
30  hre  aad  more  accurately  responsivotosound- 

In  phonographic  recorders  as  heretofore 
constructed  tho  diaphragms  or  cqulvnlentde- 
viecs  have  cither  been  placed  under  a  strain 
*5  by  tho  compensating  weight  employed  to 
cause  the  cutting  or  engraving  tool  to  prop¬ 
erly  track  upon  tho  recording-surface  and  at 
tlie  same  timo  to  accommodate  any  eccentric!- 
ties  or  variations  in  the  blank  or  in  cases 
Qr  S  3°  Where  no  weight  is  employed  for  this  purpose 
the  pressure  necessary  to  properly  engage 
the  cutting  or  engraving  tool  with  tho  record¬ 
ing  material  to  tho  requisite  depth  to  record 
the  movements  of  tho  diaphragm  under  tho 
35  sound -vibrations  of  itself  places  tho  dia- 
0  9  pbragm  under  stress.  These  strains  destroy 
to  a  great  extent  the  sensitiveness  of  the  dia¬ 
phragm  or  other  vibratingelement,  especially 
to  tho  weak  overtones  of  musical  instru- 
40  meats,  amt  prevent  tho  accurate  recording 
thereof. 

In  order  to  overcoino  the  objection  indi¬ 
cated,  the  invention  consists  in  employing  a 
counteracting -spring  cooperating  with  tho 


counteracting -spring  cooperating  with  tho 
»5  diaphragm  and  which  counteracts  tho  nor¬ 
mal  strains  to  which  tho  diaphragm  may  bo 
subjected,  either  due  to  the  employment  of 
the  usual  compensating  weight  or  to  tho  di¬ 
rect  engagement  of  tho  recording  device  with 
5°  the  record,  as  with  some  trues  of  phonograph- 


a  sectional  view  through  a  phonograph-re- 
coider  of  tho  typoeraployingacompensating 
•twilit,  illustrating  inyprescntunprovements 
applied  thereto,  including  the  employment 
of  a  secondary  or  auxiliary  spring;  Fig.  2,  a 
bottom  view  of  the  same;  Fig.  3,  a  section 
on  the  line  X  X  of  Fig.  2. 

In  all  of  tho  above  views  corresponding 
parts  are  represented  by  the  same  numerals 
of  reference. 

1  is  tho  usual  cylindrical  casing,  having  a 
top  2,  provided  with  a  nipplo  3,  to  which  tho 
spoaking-tnbo  is  secured. 

4  is  tho  diaphragm,  hold  iu  place  between 
tho  rubber  btilfers  5  5,  and  G  the  clamping¬ 
ring  for  forcing  tho  top  2  upon  tho  uppor 

7  represents  the  compensating  weight,  piv¬ 
oted  at  8,  and  0  tho  recording-lover,  carrying 
the  cutting  or  engraving  tool  10  at  one  end, 
which  engages  with  the  recording-surface  11, 
generally  in  the  form  of  a  cylinder.  The  lever 
0  is  pivoted  at  12  to  the  compensating  weight 
7  aud  connects  at  ils  free  end  by  a  link  13 
with  a  small  disk  14,  secured  to  the  center  of 
the  diaphragm  4  in  any  suitable  way,  as  by 
means  of  shellnc.  Preferably  I  employ  an 
auxiliary  spring  15,  connected  to  one  end  of 
the  weight  7,  ns  shown,  and  at  the  other  end 
by  a  link  10  to  the  working  end  of  the  lever 
9.  This  spring  tends  to  depress  the  cutting 
or  engraving  tool  10  with  an  additional  ten¬ 
sion  into  engagement  with  tho  recording.-sur- 
face  nnd  prevents  successive. vibrations  of 
tho  cutting  or  engraving  tool  from  the  effects 
of  momentum  or  the  actual  “jumping”  there¬ 
of  when  subjected  to  tho  effect  of  unusually 
powerful  vibrations.  An  adjusting-sorew  1/ 
is  employed  for  adjusting  the  tension  of  the 
spring  15  when  used. 

Herotoforothetcndencyofthecompensating 

weight  7  has  been  to  exert  a  downward  stress 
upon  tho  diaphragm  4,  and  by  reason  of  this 
stress  the  diaphragm  is  not  affected  sensi¬ 
tively  by  tho  vibrations,  nor  does  it  respond 
accurately  thereto.  I  therefore  provide  for 

SSLSB 
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To  oil  whom  it  mo;,  concern: 

Be  it  known  that  I,  Thomas  Alva  Edison, 
a  citizen  of  the  United  States,  residing  at 
Llewellyn  Park,  in  the  county  of  Essex  and 
5  State  of  New  Jersey,  have  invented  a  cortain 
new  and  useful  Improvement  in  Reversible 
Galvanic  Batteries, (Case  No.  1,003,)  of  which 
the  following  is  adcscription. 

My  invention  relates  to  improvements  in 
to  reversible  galvanic  batteries  of  the  type  in¬ 
vented  by  me  and  described  and  claimed  in  my 
application  for  Letters  Patent  of  the  United,, 
States  riled  Octobers! ,  1900,  Serial  No.3L991,jj 
employing  an  elect  roly  ftfwhicliTemnins  tin¬ 
's  changed  during  all  conditions  of  use  and 
which  acts  practically  only  ns  a  conductor 
for  the  current  and  active  materials  carried 
by  conducting-supports  immersed  in  the  elec¬ 
trolyte,  which  activo  materinlsntnll  times  are 
»o  entirely  insoluble  in  tho  solution. 

My  object  is  to  providen  battery  of  this  typo 
which  shall  be  entirely  permanent  and  of  lnrgo 
capacity  per  unit  of  weight 
To  this  end  the  invention  consists  of  a  re- 
>5  vcrsible  galvanicccll  of  this  character  where¬ 
in  finely-divided  cadmium  is  employed  ns  tho 
oxidizable  element  and  clectrolytically-activo 
oxid  of  nickel  or  cobalt  is  employed  as  the  de- 


tho  metallic  cadmium  will  bo  oxidised.  Co¬ 
balt  is  not  considered  as  desirable  for  use  as 
35  nickel,  owing  to  its  greater  cost  and  to  tho 
fact  that  it  is  slightly  soluble  in  an  alkaline 
electrolyte.  Preferably  tho  conducting-sup- 
portsfortheactivo  mntorinl  are  provided  with 
perforated  poeketsor  recoptacles  in  which  tho 
to  active  materials  are  contained  underpressure. 
In  order  that  tho  conducting  capacity  of  the 
electrodes  may  bo  increased,  the  dopolnriz- 

Sjug  material  is  preferably  mixed  with  a  flake- 
hko  inert  conducting  substance,  such  as  flake 
graphite. 

Iu  order  that  tho  invention  may  bo  better 
understood,  attention  is  diroeted  to  tho  ac- 
companying  drawings,  forming  part  of  this 
specification,  and  in  which— 

50  Figure  1  is  .i  .On.,  view  of  one  of  tho  plates 


of  tho  poeketsor  receptacles  in  position;  Fij 
2,  a  section  on  tho  lino  2  2  of  Fig.  1  on  an  ci 
larged  scale;  Fig.  3,  a  vertical  section  throng 
the  complete  cell;  nnd  Fig.  4,  a  top  view  < 
the  cell,  showing  the  cover  thereof  removee 

Each  support  for  the  active  materials 
formed  of  aplate  1,  having  rectangular opei 
ings  2  2  therein.  The  plates  1  are  compose 
of  sheet  iron  or  steel,  carefully  nickel-platoi 
so  as  to  be  unaffected  by  the  alkaline  soli 
tion.  Into  each  of  the  openings  2  is  inserte 
a  pocket  or  receptacle  3,  made  of  two  seetioi 
4  and  5.  Eifcli  pocket  is  composed,  profo 
ably,  of  very  thin  sheet-steel,  high  in  carboi 
so  ns  to  bo  very  clastic,  and  carefully  nicke 
plated.  Tho  walls  of  each  pocket  nro  perf 
rated,  preferably  by  passing  the  sheets  b 
foro  being  stamped  into  shape  between  mam 
nnd  female  die-rolls,  whereby  the  metal  wi 
bo  displaced  at  each  opening  and  an  inte 
nnlly-projecting  bnr  will  be  formed,  whit 
oxtends  into  tho  active  material  to  increa: 
the  conductivity  thereof.  The  active  mat 
rial  in  tho  form  of  blocks  0  is'  inserted  i 
the  smaller  section  4  of  each  pocket,  and  tl 
section  5  thereof  is  then  placed,  like  tho  cov 
of  a  box,  over  the  section  4,  and  both  se 
tions,  with,  the  intermediate  block  of  actii 
material,  are  inserted  iu  one  of  the  opei 
ings  2,  after  which  a  crimping  pressure 
applied  to  crimp  the  edges  of  the  sectfoi 
over  upon  tho  plate  1,  to  thereby  hold  tl 
pockets  or  receptacles  firmly  in  placeand  ali 
to  bind  the  sections  thereof  tightly  togethe 
The  plates  carrying  the  oxidizable  and  dep 
lnrizing  materials,  respectively,  are  obvious, 
alternately  arranged  and  are  placed  within 
suitable  jarorcaso  7,  being  separated  by  pe 
fomtod  corrugated  hard-rnbber  partitions 
Each  plate  is  formed  with  a  condncting-lug 
which  extends  through  tho  top  10 of  thecas 
aftor  which  a  Iayor  11  of  paraffin  or  analogoi 
material  is  poured  upon  the  top  to  close  an 
crevices  around  the  lugs  9.  The  cover  10  < 
the  case  is  provided  with  a  threaded  cap  1 
having  a  gas-vent  therein. 

In  obtaining  finely-divided  cadmium  in  d 
nimble  form  for  use  as  tho  oxidizable  elemei 
of  a  reversible  galvanic  cell  I  preferably  en 
ploy  an  electrodeposition  proceffl,  as  1 1 
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To  nl!  whom  it  may  concern. 

Ilo  it  known  that  (,  Thomas  A.  Edison,  n 
citizen  of  the  United  States,  residing  at  Llew¬ 
ellyn  Park,  in  Ihcconnty  of  Essex  and  State 
5  of  Now  Jersey,  liavo  invented  a  cortain.ncw 
and  useful  Improvement  in  Rovcrsibic  Gal¬ 
vanic  Lotteries,  (Case  No.  1,051.)  of  whichtlie 
following  is  a  specification. 

My  present  invention  relates  to  improvc- 
io  incuts  in  reversible  galvanic  batteries;  and 
my  objects  generally  are  to  provide  for  the 
economical  manufacture  of  tlio  battery  as  a 
whole  and  to  secure  lightness,  compactness, 
and  strength  in  the  completed  article. 
i$  In  carrying  in  v  invention  into  effect  I  make 
use  «f  a  thin  grid  or  plate  which  is  unaffected 
by  the  electrolyte  and  which  is  provided  with 
a  plurality  of’  openings  therein,  prcfombly 
rectangular  in  form,  arranged  in  horizontal 
10  rows  quite  closely  together,  and  I  carry  the 
active  mntcrinl  of  the  pinto  within  perforated 
cups  or  pockets,  which  in  turn  nrc  securely 
fastened  in  said  openings.  Preferably  each 
cup  or  pocket  which  carries  the  active  mote- 
ij  rial  is  made  of  two  sections,  one  engaging 
within  the  other  anil  which  nftcr  being  in¬ 
troduced  within  the  proper  receptnclo  of  the 
plate  or  grid  arc  subjected  to  pressure,  so  tu 
to  be  firmly  compressed  togothor  and  attho 

tion'nsTshnll  describe.'  At  tho  same  time 


I  rigid  construction,  after  which  an  insulating- 
cover  is  applied  to  each  cell,' the  electrolyte 
being  then  introduced,  and  finally  a  viscid 
insulating  material  is  preferably  fiowed  over 
the  cover,  so  as  to  niako  the  cell  absolutely  55 
water-tight,  except  for  the  usual  gas-vent 
therein.  If,  however,  the  battery  is  of  tho 
typo  wherein  only  ono  of  the  active  elements 
is  in  a  pulverized  form  suitable  for  being  re¬ 
ceived  in  a  perforated  pocket orcup,  theother  60 
clement  being,  for  example,  a  plate  on  which 
a  metal  from  the  electrolyte  is  deposited  eleo- 

trolytically— as,forinstance,inroversiblebat- 

feries  using  an  alkaline-zincate  electrolyte— 
tho  plates  or  grids  carrying  the  active  mate-  65 
:  rial  in  the  perforated  pockets  or  cups  can  be 
alternatelyarranged  with  respect  to  the  other 
'electrodes  in'an  inclosing  case, being  sepa- 
rated  therefrom  by  corruga  eff  harf-mbber 
partitions,  as  explained,  and  the  rase  being  7“ 
provided  with  a  water-tight  cover  haying  the 
usual  air-vent  therein.  >  •  _  .  ,  .  r 
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lio  it  known  tlmt  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  residingnt Llew¬ 
ellyn  Pnrk,  in  the  county  of  Essex  and  State 
5  of  New  Jersey,  have  invented  a  certain  new 
and  useful  Improvement  in  Apparatus  for 
Bricking  Pulverized  Material,  (Case No.  097,) 
of  which  the  following  is  a  spocilicatlon. 

My  present  invention  relates  to  improved 
to  apparatus  for  bricking  iron  ore,  coal,  orothor 
inaterinl  in  pulverized  form. 

The  objects  of  tho  invention  are  toprovide 
an  apparatus  for  this  purpose  by  means  of 
which  the  pulverized  material  will  be  placed 
ts  in  proper  condition  for  effective  bricking  and 
after  being  molded  into  briquets  of  tbo 
proper  form  will  bo  baked,  so  as  to  attain  the 
desired  solidity. 

In  thobrickingof  material  I  find  thatasuit- 
»o  able  binding  agent  is  necessary  for  obtaining 
briquets  of  tho  desired  solidity,  and  such  a 
binding  agent  should  bo  of  a  higbly-viscid 
character,  whereby  relatively  small  propor¬ 
tions  thereof  may  be  used.  I  have  found  that 
«5  abindingagentconsistingof  rosin  and  petro¬ 
leum  is  very  advantageous,  particularly  when 


is  the  baso  tho  chemical  combination  with 
rosin  results  in  the  formation  of  resiuate  of 
iron.  With  a  bindor  of  this  character  I  have 
obtained  briquols  which  maintain  their 
35  shapo  oven  whon  subjected  to  thointenseheat 
of  tho  blast-furnace,  owing  to  the  fact  that 
resinnto  of  iron  does  not  molt  up  to  the  point 
of  carbonization.  I  find  that  in  order  that 
the  mixing  of  tho  binding  ngent  with  the  pul- 
40  verized  material  may  bo  carried  on  with  the 
expenditure  of  tho  minimum  power  and  with 
the  eniploviuoiit  of  tho  minimum  proportion 
of  a  binding  material  it  is  necessary  that  tho 
pulverized  oro  or  other  substance  should  bo 
45  kept  in  a  heated  state.  Whon  this  is  done,  a 
very  much  more  thorough  admixture  of  tho 
binding  agent  with  tho  oro  or  other  material 
is  obtaiuod  uud  a  hotter  and  more  coherent 
briquet  is  producod.  My  apparatus  there- 


may  bo  brought  to  the  required  temperature. 
The  preferred  form  of  heating  device  which 
I  use  is  one  constructed  on  the  same  lines  as 
my  im  proved  drier,  which  I  describe  and  claim 
in  an  application  for  Letters  Patent  filed  on 
even  date  herewith.  It  comprises,  essentially, 
a  vertical  chamber  having  a  large  numberof 
inclined  bafllo-plates  therein,  by  means  of 
which  the  material  falling  through  the  cham¬ 
ber  will  be  caused  to  partake  of  zigzag  paths, 
a  distributer  being  employed  at  the  top  of 
the  chamber  for  subdividing  the  material 
thronghout  the  entire  area  thereof.  In  order 
that  the  ore  or  other  pulverized  substance 
may  be  heated,  hot  air  and  products  of  com¬ 
bustion  are  directed  through  thedrying-cham- 
ber,  so  ns  not  only  to  heat  the  inclined  bnflle- 
plates  thereof,  but  to  also  come  into  direct 
contact  with  the  falling  streams  of  material. 
Tho  materialhavingbeen  heated  to  theproper 
point  is  introduced  into  a  mixing  appara¬ 
tus  operated  by  power  and  is  intimately  ad¬ 
mixed  with  the  binding  agent,  which,  as 
stated,  is  composed,  preferably,  of  petroleum 
and  rosin.  This  binding  agent  is  obtained 
by  Bret  melting  ordinary  rosin  and  adding 

thereto  crude  petroleumorolherliquid  hydro¬ 
carbon  in  the  proportion  of  about  one  hundred 
parts,  by  weight, of  rosinand  thirty-five  parts, 
by  weight,  of  petroleum.  These  proportions, 
however,  vnry  according  to  the  climate  and 
senson,  less  petroleum  being  required  in  sum¬ 
mer  than  in  winter  in  order  to  procure  the 
same  viscosity  of  the  binding  agent  when  cold. 
About  fifty  pounds  of  this  mixture  will  serve 
as  a  binder  for  a  ton  of  finely-pulverized  iron 
ore,  the  latter  being  reduced  to  sufficient  fine¬ 
ness  to  pass  through  a  screen  of  fifty  meshes 
to  the  linear  inch.  The  mixingdovice  which 
I  preferably  employ  is  one  such  as  I  have  de¬ 
scribed  and  claimed  in  ray  application  for  Let¬ 
ters  Patent  filed  June  29, 1897,  and  numbered 
serially  G42.S13,  said  mixer  comprising  a  so- 


berofspring-pressedplowsandspreadere,the 

and  form  it  into  ridgesin  line  with  the  spread- 
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lie  it  known  thnt  I,  Thomas  A.  Edison,  n 
citizen  of  the  I'uited  States,  rcsidingatLIew- 
cilyn  1’nrk,  in  the  county  of  Essex  and  State 
5  of  New  Jersey,  have  invented  n  certain  new 
and  useful  Improvement  in  Electrodes  for 
Calvanic  l!atterics,(CasoNo.  1,059,)  of  which 
the  following  is  a  description. 

Mv  invention  relates  to  improvements  in 
to  electrodes  for  galvanic  battories,  and  particu¬ 
larly  reversible  or  so-called  “storage  bat¬ 
teries;"  and  the  iniprovemcntsareespecially 
designed  for  use  with  batteries  wheroia  the 
active  material  is  subject  to  changes  in  bnlk, 
15  citlierduv  to  absorption  of  tho  electrolyte  orto 
other  causes  during  charging  or  discharging. 

In  application  for  Letters  Patent  Died 
March  5.  1901,  Serial  No.  10,935,  1  have  de¬ 
scribed  an  improved  reversible  galvanlcbat- 
10  tery  employing  oxhlof  nickel orot  cobaltas 
tho  active  linaterial  contained  in  perforated 
highty-clnslic  metallic  pockets  under  pres¬ 
sure,  whereby  an  expansion  orcontraction  la 
bulk  of  tho  active  material  results  in  a  con- 
15  sequent  bulging  or  retraction  of  tho  pocket- 
walls  to  always  maintninthedcsired  intimate 
contact  between  the  active  material  and  such 
walls.  I  find  Hint  by  corrugating  the  walls 
of  tho  pockets  or  receptacles  their  stillness 
jo  will  bo  largely  increased,  so  that  very  thin 
sheet  metal  may  be  umployod,  and  that  by 
making  tho  iniekcts  or  rocoptncles  of  thin 
spring-steel  high  in  carbon  and  proporly  pro¬ 
portioning  tlie  capacity  of  eacii  pocket  or ro- 
35  ecptacle,  so  that  the  expansion  and  contrac¬ 
tion  of  tho  active  material  will  bo  kept  with¬ 
in  tho  elastic  limits  of  tho  pocketswalis, » 
construction  will  bo  secured  wherein  nt  all 
timos  tho  walls  of  tho  pocket  will  bo  inmn- 
4“  tained  in  good  electrical  contact  with  thoac- 
Uvo  material.  It  is  of  course  of  vital  impor¬ 
tance  Hint  there  should  bo  no  failure  of  con¬ 
tact  between  tho  active  material  and  the 

metal  walls  of  the  pockots  or  receptacles,  bo- 

45  cause  in  that  ease  tho  efficiency  of  tho  bat- 


rial  cannot  force  tho  sections  apart  to  there¬ 
by  result  in  failure  of  contact  when  the  ac¬ 
tive  mntarial  again  contracts  on  discharge. 
To  this  end  I  make  onesectionof  each  pocket 
or  receptacle  of  greater  depth  than  the  other, 
so  that  the  shallower  section  may  be  inserted 
within  tho  deejwr  section,  and  when  pressure 
is  applied  to  crimp  tho  sections  in  position  in 
tho  grid  or  supporting-plate  tho  projecting 
edge  of  the  deeper  section  will  lie  tamed  or 
reamed  over  upon  the  bottom  of  the  other 
section  to  thereby  lock  tho  sections  firmly  to¬ 
gether  to  resist  any  tendency  of  separation 
line  to  expansion  of  the  active  material. 

The  pockets  or  receptacles  in  which  theac- 
live  material  is  contained  are  made  from  a 
sheet-racial  ribbon  perforated  by  being  passed 
between  male  and  female  die-rolla,  which  dis- 
place  tho  metal  withont  removing  it  at  each 
opening,  after  which  blanks  of  the  desired 
size  are  cut  out  of  tho  ribbon  and  bent  into 
the  desired  cup  shapes.  It  the  sides  are 
turned  over  in  lines  coincidentwith  the  per¬ 
forations,  the  resulting  construction  will  be 
weak  and  there  will  be  danger  of  the  metal 

tho  active  material.  Besides,  the  perforat¬ 
ing  of  tho  pockots  at  the  sides  is  unnecessary. 
Since  tbocrimping  pressnre  tends  to  close  any 
perforations  nt  those  portions.  Ipreferably, 
therefore,  perforate  tho  metal ■  within 
bends  of  the  aides  of  tho  pocket-sections,  so 
that  tho  sides  and  the  mam  faces  thereof  im¬ 
mediately  adjacent  thereto  will  be  impe 

in  order  that  the  iuvention  may  to  botto. 

?h.C“  r  'i  n  Son  on  the  line  3  3  ol 
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He  it  known  that  I.Tiiojias  A. Edison, aciti- 
:.'ii  ol  tin-  United  State#,  residing  nt  Llewellyn 
’ark.  Orange.  in  the  county  of  Essex  and 
State  of  New  Jersey,  lmvc  invented  certain 
i.ov  anil  useful  Improvements  in  Processes  of 
Separating  Ores  from  Magnetic  Gangne.  of 
■vlii.Ti  the  following  is  a  description. 

My  invention  relates  to  an  improved  proc- 
-s-  for  treulinit  ores  in  which  a  non-magnCtic 
metal  or  metallic  compound  to  lx;  recovered  • 
.itch  as.  nickel  sulliil,  copper  pyrites,  &c.  -is 
admixed  with  a  very  much  larger  pruimrlioti 
more  or  less  magnetic  gangue.  such  as 
pyrrhotite.  While  my  improved  process  is 


res  which  occur  in  very  large  depus 
nnc  portions  of  the  Unilisl  Stales  and  ' 
re  coui|K>sisl  for  the  most  part  of  pyrrl 
ml  a  small  proportion  :  varying  from  t 
•n  per  cent.  I  of  linn-magnetic  nickel  sin 
tlier  nickel  eomiMiund. 


!  To  this  end  I  practice  my  improved  process 
!  ns  follows:  The  ore  {composed,  for  example, 
i  of  pyrrhotite  and  nickel  sullid  or  other  eom- 
|  pound— is  lirst  reiluml  liy  grinding  to  a  eon- 
I  dition  of  fineness,  deiHjndcnt  to- a  certain  ex- 
I  tent  upon  the  chaincter  of  the  material  being 
|  treated:  hut  for  ordinary  purposes  (lie  rr.luc- 
!  tion  of  the  material  to  particles  which  p  i-s 
I  through  a  screen  inn  ing  four  meshes  per 
I  linear  millimeter  will  givnsatisfactory  results. 
i  In  any  event  the  screening  of  the  material 
!  should  be  carried  to  a  sufficient  degree  of  line- 
i  ness  as  to  practically  isolate  the  magnetic 
1  and  lion-magnetic  particles.  To  the  ground 
i  material  I  now  add  a  much  larger  bulk  of  ?o 
I  a  coarser  lion-magnetic  material,  preferably 


lively  large  proportion  of  magnetic  mat. 
such  ns  pyrrhotite  carrying  small  proper 
of  copper  pyrites. 

The  object  of  the  present  invention 
provide  tin  improved  process  by  meat 


reia-  particles,  an 
:*rial.  I  the  nickel,  c 
lions  |  comi>ound  i? 


PATENTED  MAT  10,  1904. 

T.  A.  EDISON. 

APPARATUS  FOR  BURNING  PORTLAND  CEMENT  CLINKER,  Ac. 


inK  within  said  burner  a  series  of  combustion  j  of  said  nozzles,  a  ho|i|>cr  to  which  pulverized  -to 
zones  lengthwise  of  the  cylinder,  and  means  \  coal  is  supplied,  and  a  rotary  feed  interposed 
for  adjusting  the  air  supplied  to  said  nozzles  |  lietwcen  said  hop|ier  and  each  of  said  fucl- 
to  provide  for  the  overlapping  of  said  com-  pipes,  substantially  ns  set  forth, 
bustion  zones  substantially  as  set  forth.  II.  In  nppnrnt  os  for  burning  cement  clinker 

7.  In  ap|iaratus  for  burning  cement  clinker  j  and  other  materials,  the  combination  with  a  4S 
and  other  materials,  the  combination  with  a  j  rotary-cylinder  burner  with  respect  pi  which 
rotary-cylinder  burner  through  which  the  ma-  j  the  material  is  caused  to  travel,  of  a  plurality 
terial  is  caused  to  travel,  of  a  plurality  of  of  nozzles  projecting  longitudinally  with  re- 
nozzles,  comprcssed-air-supply  pi  lies  forsaid  sjieel  to  the  burner,  cnmprcsscd-air-supp!j 
nozzles,  and  means,  for  supplying  powdered  pi|ies  forsaid  nozzles,  a  fuel-pipeentoringeach  50 
fuel  successively  tosaid  nozzles,  substantially  of  said  nozzles. a  hopper  to  which  pulverized 

as  set  forth.  coal  is  supplied,  and  a  rotary  feed  interposed 

8.  In  apparatus  for  burning  cement  clinker  lietwcen  said  hopper  and  each  of  said  fucl- 
and  other  materials,  the  combination  with  a  pipes,  said  rotary  feed  being  provided  with  a 
rotary-cylinder  burner  through  which  the  ma-  plurality  of  | nickels  in  its  periphery,  substan-  55 
tcrial  is  caused  to  travel,  of  a  plurality  of  tially  as  set  forth. 

nozzles,  comprcssed-air-supply  pi|ies  forsaid  12.  Inappuratiisforhurningcemrnlclinkor 
nozzles,  means  for  sup|dying  powdered  fuel  and  other  materials  the  combination  with  a 
successively  to  said  nozzles,  nnd  means  for  rotary-cylinder  burner  with  rcsjiect  to  which 
rcgulatingthc  air-supply  forsaid  nozzles  -sub-  the  material  is  roused  to  travel,  of  a  plurality  60 
stantially  as  set  forth.  of  nozzles  projecting  longitudinally  with  re- 

9.  In  apparatus  for  burning-cement  clinker  spcct  to  the  burner,  compressed-air-supply 

and  other  materials,  the  combination  with  a  pities  forsaid  nozzjcs,  a  fuel- pipe  elite  ring  each 
rotary -cylinder  burner  with  rcsjiect  to  which  of  said  nozzles,  a  hop|ier  to  which  pulverized 
the  material  travels  of  a  plurality  of  nozzles  coal  is  supplied,  nnd  a  rotary  feed  intcr|ioscd  65 
projecting  longitudinally  with  res|iect  to  the  lietwcen  said  hop|ier  and  each  of  said  fuel- 
burner,  comprcssed-air-supply  pities  for  said  pi|ies,  said  notary  fowl  being  provided  with  a 
nozzles,  a  fucl-pi|ie  leading  into  each  of  said  plurality  of  ]s>ckeis  in  its  (leripliery,  the  tiock- 
nozzles,  and  a  rotary  feed  for  successively  eta  in  the  soveralfeeds  being  arranged  sue- 
supplying  pulverized  coal  to  said  fuel-pi|ics,  ccssively,  whereby  the  fuel  will  be  succes-  ;o 
substantially  as  set  forth.  sivcly  su|i|die<l  to  said  nozzle,  substantially  as 

10.  Inapparntusforburningccmcntclinkcr  set  forth. 

nnd  other  materials,  the  combination  with  a  This  spcciiirntinn  signed  and  witnessed  this 

rotary-cylinder  burner  with  rcs]icct  to  which  10th  day  of  April.  1900. 

the  material  is  caused  to  travel,  of  a  plurality  TI10S.  A.  KH1SO.N 

of  nozzles  projecting  longitudinally  with  re-  Witnesses: 

spcct  to  the  burner,  comprcssed-air-supply  J.  K.  Hasisiuui, 

pipes  forsaid  nozzles,  a  fuel-pi  [h- entering  eueh  J.  A.  lkiKIIMZ. 


United  States  Patent  Office. 
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THOMAS  A.  EDISON',  OK  LLEWELLYN  l'ARK,  NEW  JERSEY. 
MAGNETIC  SEPARATING  APPARATUS. 

SPECIFICATION  forming  part  of  Letter*  Patent  No.  780,350,  dated  May  10,  1004. 

panying  drawings,  forming  part  of  this  sp 


To  nil  whom  it  mot/  ran  err n: 

Be  it  known  that  I,  Thomas  A.  Edison*,  a  citi-  | 
z«*n  of  the  United  Stales,  residing  at  Llewellyn 
Park,  in  the  county  of  Essex  ami  State  of  New 
5  Jersey,  have  invents)  a  certain  new  ami  useful 
Improvement  in  Magnetic  Sejiarating  Appa- 
rat  us,  of  which  the  following  is  a  s|>ecilica- 

My  invention  ndaies  to  an  improved  nppa- 
io  nitus  intends!  particularly  for  the  separation 
from  gangue  and  concentration  of  material 
which  is  only  slightly  magnetic,  such  as  secu¬ 
lar  hematite,  iron  garnet,  and  franklinitc; 
and  my  object  is  to  provide  an  apparatus  for 
15  the  pur|M)seof  high  efficiency.  great capacity, 
ami  wherein  the  feed  of  the  material  to  the 
magnetic  devices  and  the  separation  of  the 
magnetic  and  non-inagnetic  particles  are  cf- 
bvD-d  by  gravity  ami  without  the  necessity 
20  of  moving  parts. 

In  carrying  my  invention  into  effect  I  em¬ 
ploy  one  or  more  sets  of  magnetic  separators, 
each  Lung  in  the  form  of  an  ordinary  double- 
roil  electromagnet  with  extended  tarring 
r  5  |x  des,  one  of  which  slightly  overlajw  the  other 
to  forma  relatively  narrow  gup  In* tween  them, 
mid  I  deliver  to  the  up|»er  face  of  the  over¬ 
lapping  jwde  a  continuous  but  thin  stream  of 
the  particles  moving  at  as  slow  a  rate  as  pmc- 
jc*  ticahle,  whereby  the  nun-magnetic  particles 
will  In'  |»ermiUed  to  How  down  the  i>olar  face 
and  fall  off  there  from  at  one  side  ofaseparat- 
ing-lKmrd,  while  the  magnetic  |iarticlcs  will 
?»y  the  lines  of  magnetic  force  fur  attracted 
35  toward  the  other  |h»1u  and  will  fall  on  the  other 
Mde  of  said  si>|iarating-liourd.  Preferably  a 
number.  as  stated,  of  such  separators  a  re  used, 
divided  into  two  series,  in  the  first  of  which 
the  particles  rejected  by  the  lirst  separating 
40  device  will  Ih»  subjected  to  the  succeeding 
separators,  whereby  a  very  rough  concentra¬ 
tion  will  be  secured,  while  in  the  second  set  the 
material  concentrated  by  the  lirst  separator 
will  be  subjected  to  the  succeeding  separators 
*5  to  secure  a  conceal  rated  product  of  high  l»er- 
eentage. 

In  order  that  the  invention  may  be  better 


hcatidn,  and  in  which — 

Figure  1  is  a  vertical  sectional  view  t 
magnetic  separator  embody  ing  my  present 
provement,  and  Fig.  2  n  corres|>onding  v 
showing  a  series  of  such  separators  com 
iently  arranged  for  effecting  a  rapid  but 
cient  concentration  of  slightly-magnctic  : 

In  l»oth  of  the  above  views  correspond 
parts  are  represented  by  the  same  nuine 
of  reference. 

1  representsa  magnet  of  common  form,  I 
ing  two  coils  2  2  and  with  two  taircringp* 

3  and  4,  the  former  slightly  overlapping 
latter,  us  shown,  whereby  u  narrow  gap 
be  formed  lietween  them. 

f>  is  a  hopi>er  in  which  pulverized  inagn 
and  non -magnetic  mnterial  may  Ik*  plac 
and  6  a  roller-feed  for  feeding  nuiterial  fi 
said  hopper  in  a  thin  stream  of  the  dcsi 
width,  said  stream  lieing  preferably -only 
or  two  particles  thick.  The  material  fed  fi 
the  hopper  5  falls  on  a  chute  or  apron  7 
licfore  reaching  the  magnetic  face  of  the  jk 
is  checked  by  a  checking-lioard  8,  so  that  i 
material  will  fall  ujK>n  the  upj>or  face  of ! 
l>olc,  near  the  lowcrcdge  thereof,  immcdinl 
after  it  Juts  l>cen  brought  to  rest,  wherefore 
material  will  not  acquire  any  appreciable 
locity  by  the  time  it  reaches  the  extreme  !o 
edge  of  said  inffe.  The  non-magnetic  imi 
cles  falling  over  the  edge  of  the  pole  3  d 
by  gravity  on  one  side  of  a  separating*!*: 
oiwliile  the  slightly-nuignetie  particles  pas> 
over  said  edge  will  be  attracted  by  the  I! 
of  force  between  the  two  i»oles,  and  said  n 
nctic  or  slightly-magnctic  particles  will 
on  the  other  side  of  the  seiMirating-lioan 
j  their  trajectory  lieing  changed  to  an  oxl 
dejiending  upon  their  magnetic  affinity 
upon  the  attraction  of  the  jioles.  By  t 
feeding  the  mixed  magnetic  und  non-magn 
particles  directly  to  the  jadar  face  of  a  tr 
net  and  causing  such  particles  to  fall  over  the 
edge  of  the  jade,  so  that  tin*  slightly-mag- 
netic  particles  may  be  affected  by  the  lines  of  yc 


o.  764,183. 


PATENTED  JULY  5.  1904. 


United  States  Patent  Office 


THOMAS  A.  Kill. SON.  OF  LLEWELLYN  PARK,  NEW  JERSEY.  ASSIGNL 
EDISON  STOUAOE  BATTKKY  COMPANY.  OF  ORANGE,  NEW  JERS 
<  ORI*ORATION  OF  NEW  JERSEY. 

METHOD  OF  SEPARATING  MECHANICALLY-ENTRAINED  GLOBULES  FROM  GASES. 


lie  it  known  that  I  .Tiiomas  A.  Edison,  aciti- 
zen  of  the  United  Stales,  residingat  Ucwcllyn 
Park.  O ranee,  in  the  county  of  Essex  and  State 
5  of  New  derseyjinve  invented  n  certain  new  and 
useful  Improved  Method  of  Separating  Me¬ 
chanically-Entrained  (ilobules from  Gases. of 
which  the  following  is  a  description. 

In  the  operation  of  storage  batteries  of  the 
o  known  types  usingcitbernlkalincorscitl elec¬ 
trolytes  oxygen  and  hydrogen  gases  aro gen¬ 
erated  at  all  times;  hut  the  production  of  liases 
is  more  pronounced  during  charging,  and  es- 
IM'cially  toward  the  end  of  that  o|>oration, 

1 5  which  iH'Comes  very  violent  when  overcharg- 
imr  takes  place,  iwrticularly  if  the  clmrging- 
rurrent  is  considerable.  These  gases,  being 
generated  hi  *itu  within  the  electrolyte,  rise 
t<«  the  surface  thereof  and,  breaking  through 
to  the  surface  tension  of  the  liquid,  become 
charged  with  an  excessively  lino  spray  of  the 
solution  by  reason  of  the  mechanical  entrain¬ 
ment  of  theglohules  with  the  risinggascs.  The 
gases,  carrying  with  them  the  meeltantcally- 
?5  entrained  globules,  therefore  accumulate  in 
the  tipiicr  i»rt  of  the  cell,  can,  or  other  recepta¬ 
cle  ami  are  forced  out,  through  a  vent  or  open¬ 
ing  provided  f*r  that  puriiose,  by  the  contin¬ 
ued  generation  of  additional  quantities  of  gas 
30  within  tlic  cleclrolytc.  Tlic  escaping  gases, 
charged  witli  tlic  tine  spray  of  the  acid  or  al¬ 
kaline  solution,  iwrmeate  the  air  in  all  direc¬ 
tions  in  tlic  neighliorhood  of  the  battery  anil 
1  icing  highly  irritating  to  the  mucous  mem- 
35  Iminc  of  the  nose  ami  throat  produce  cough¬ 
ing  and  are  otherwise  objectionable  to  persons 
who  may  la-  within  their  influence.  I  his  ob¬ 
jection  lias  been  especially  noted  in  the  case  of 
Storage  batteries  wliich  have  been  used  for 
4=  street-railwav  traction  and  for  the  propulsion 
of  automobiles.  A  further  objection  to  the 
moisture-laden  gases  in  question  s  tlint  they 
deposit  the  acid  or  alkaline  solution  niton  tlic 
cells  or  other  receptacles  and  adjacent  aur¬ 
as  faces,  producing  oxidation  and  corrosion  ot 
metals  in  the  ease  of  ncid  electrolytes  and  re¬ 
sulting  in  softening,  decomposing,  and  other¬ 
wise  iniuring  woodwork  when  the  deposited 


liquid  is  of  an  alkaline  nature  and  i 
cases  very  greatly  increasing  tho  halt 
current  leakage  or  actual  short -dre 
Finally,  the  carrying  off  from  tlic  elec 
of  mechanically-entrained  globules  h.v 
capinggascsisfurtlierol>jcctionahle,in; 
as  the  solution  becomes  thereby  gradu 
pletcd  and  requires  to  lie  rcplcnishe 
time  to  time.  This  is  extremely  object 
when  tlic  chemical  must  Iw  replenished 
public  or  unskilled  users.  Tills  is  cs| 
true  in  thccase  of  ordinary  lead  batterii 
acid  electrolytes  nnd  with  which  the  s 
should  not  materially  vary  in  sticcifict 

I  have  invented  a  method  h.v  which 
chanically-cntraincd  globules  which  1 
ried  out  of  the  solution  by  the  escapir 
can  lie  effectively  separated  from  tin 
so  that  tho  gases  cscniw  into  the  nir  i 
and  tion-noxious  condition,  and  lienee  1 
unobjectionable  in  the  respects  notei 
at  the  same  time  the  separated  liquid 
mitted  to  return  to  the  solution,  so  tlm 
becomes  necessary  to  replenish  the  v 
relatively  infrequent  intervals  whet 
electrolyte  used  lie  acid  or  alkaline.; 

To  this  end  tlic  invention  consists  ii 
ing  a  discharge  from  the  cell,  can,  < 
receptacle  of  the  escaping  gnscs  carrj 
mechanically-entrained  globules  with 

Solution  with  sufficient  force  to  ovcrc 
surface  tension  thereof  to  thereby  a 
entrained  globules  to  coalesce  with 
and  permit  the  gases  to  e-scai*  in_a : 
daily  dry  state  free  from  any  objec 
moisture.  Preferably  the  operatt 

tcrmiacntly1  by  lirst  permitting  n 
pressure  of  gas  to  accumulate  withu 
ceptaclc  and  by  then  providing  for  tl 
of  Lhe  gases  at  liigli  velocity,  as  1  sli 
cntl.v  more  fully  hereinafter  desci 
claim.  _  ■  _ 

In  an  apjilicntion  for  Letters  Pat 

scribe?  nrnolig  otirc’r  improvements 


Ha  706,816. 
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A.  EDISON.  OF  LLEWELLYN 
3N  MANUFACTURING  COMPA 


PARK.  NEW  JERSEY.  ASSIGNOR  TO 
lNT,  OF  ORANGE,  NEW  JERSEY,  A 


COR1*ORATION  OF  NEW  JERSEY. 


PRIMARY  BATTERY. 


To  all  whom  it  may  concern.: 

He  it  known  that  I.  Thomas  Alva  Edison, 
of  Llewellyn  Park.  Orange.  in  the  county  of 
Essex  and  State  of  New  Jersey,  rifive  invented 
certain  Improvements  for  Primary  Batteries, 
of  which  the  following  is  a  description. 


f  which  the  following  is  a  description. 

Mv  invention  relates  to  the  manufacture  of 
ai.iwr-oxid  electrode*  for  primary  batteries, 
preferably  of  the  Lalande  type,  wherein  cop¬ 
per  oxid  is  opposed  to  metallic  sine  in  an 
ilkaline  solution.  . 

The  object  of  my  invention  is  to  produce  a 
copi>eroxid  electrode  of  superior  quality  and 

'SVthe  use  of  batteries  of  the  lalande  type 
on  discharge  the  cop|«r  oxid  is  reduced  to  tho 
metallic  state  and  the  zinc  oxidized.  Tho  cel 


quickly  reaches  its  full  discharge  rate.  Tho 
copper-oxid  electrodes  which  are  thus  treated  4° 
can  be  obtained  in  any  way;  but  I  prefer  to 
1  make  them  by  treating  precipitated  hydroxid 
of  copper  with  hypochlorite  of  sodium,  there- 
by  producing  an  excessively  fine  y  divided 
black  oxid  of  copper,  which  is  then  dried.  45 
moistened  with  a  solution  of  sodium,  and 
I  pressed  into  plates  of  the  desired  form  and 
burned  in  the  regular  manner  to  consolidate 
1  tho  mass.  I  find  that  copper-oxid  plates  ob¬ 
tained  in  this  way  produce  lietter  results  than  5° 
when  the  oxid  is  obtained  by  other  processes 
anil  is  less  finely  divided.  . 

Having  now  described  my  invention,  what 


w  uescrioeu  mj  " . 

i  cm  mi uciv,  and  desire  to  secure  by  Letters 
Patent,  is  as  follows: 


n,„  States  Patent  Office. 

.vs  MKS. 
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THOMAS  A.  EDISON.  OK  LLEWELLYN  I’ARK,  NEW  JERSEY,  ASSIGNOR  TO 
EDISON  STORAGE  BATTERY  COMPANY,  OF  ORANGE,  NEW  JERSEY  A 
CORPORATION  OF  NEW  JERSEY. 

METHOD  OF  HENDERING  STORAGE-BATTERY  GASES  NON-EXPLOSIVE. 


To  all  irhom  it  may  concern: 

He  it  known  that  I.  Thomas  A.  Edison-,  aciti- 
zen  of  the  United  States,  residing  at  Llewel¬ 
lyn  Park. Orange.  Essex  county, Slatoof  New 
S  Jersey,  have  invented  a  certain  new  and  use¬ 
ful  Improved  Method  of  Rendering  Storage- 
Battery  (rases  Non-Explosive,  of  which  the 
following  is  a  specification. 

In  an  application  for  Letters  Patent,  filed 
io  November  23,  1602,  Serial  No.  133,120.  (of 
which  this  is  a  division.)  I  have  described  an 
improved  method  of  separating  mechanically- 
entrained  globules  from  gases  generated  in 
storage  batteries,  consisting  generally  m  caus- 
>5  ing  tho  gases  as  they  escape  from  the  recep¬ 
tacle  to  impinge  with  sufficient  volocity  against 
a  liquid  film  as  to  result  in  the  separation  of 
the  entrained  globules.  In  the  said  applica¬ 
tion  I  also  describe  as  a  supplement  to  the 
so  special  method- of  separating  entrained  glob¬ 
ules  the  expedient  of  spreading  the  escaping 
gases  and  passing  the  same  through  a  cooling 
medium  in  order  to  render  them  non-explo¬ 
sive.  This  supplementary  method  can  be  and 
»5  in  actual  practice  has  been  effectively  carried 
out  in  connection  with  the  special  method,  as 
described,  of  separating  tho  entrained  glob¬ 
ules:  but  nevertheless  it  is  capable  of  mdo- 
tnndcnt  use,  since  thu  gases  escaping  from 
30  the  receptacle  can  be  attenuated  and  passed 
through  a  cooling  medium  without  being  sub¬ 
jected  to  a  preliminary  treatment  for  the  re¬ 
moval  of  the  entrained  globules.  The  pur¬ 
pose  of  the  present  application  is  to  describe 
35  and  claim  this  supplementary  process  as  a 
separate  entity. 

In  order  that  the  invention  may  bo  better 
undcrstood,attention  is  directed  to  the  accom¬ 
panying  drawing,  forming  part  of  this  speci- 
40  tication,  and  in  which  I  illustrate  a  sectional 
view  of  one  of  my  improved  storage- battery 
cans  provided  with  means  for  carrying  the 
method  into  effect,  but  omitting  the  device  for 
separating  the  mechanically-entrained  glob- 
45  ules. 

The  can  1,  which  is  made  of  thin  nickel- 
plated  steel,  is  provided  with  a  neck  2,  hav¬ 


ing  a  perforated  plug  3  therein,  and  carried 
by  this  plug  isa  deflecting-platc4  for  diffusing 
the  gases  escaping  through  the  perforations.  50 
At  the  top  of  the  neck  2  is  a  suitable  cool¬ 
ing  medium,  through  which  the  gases  passand 
illustrated  as  a  wire-gauze  5.  When  the  ap¬ 
paratus  is  not  provided  with  special  means  for 
effecting  the  separation  of  the  mechanical!}--  55 
entrained  globules,  the  gases  will  escape  con¬ 
tinuously  through  the  perforations  in  the  plug 
3;  but  if  scparatingdeviccsarcemploycd  tho 
gnsos  will  escape  intormittingly  through  these 
perforations,  as  I  have  described  in  my  said  ap-  60 
plication.  The  escaping  gases  will  be  deflect¬ 
ed  outwardly  by  the  deflector  4,  so  as  to  be 
comparatively  attenuated,  and  they  will  es¬ 
cape  through  the  gauze  5  in  a  highly-rarefied 
condition.  Even  if  they  could  ignite  on  the  65 
outside  of  the  gauze  tho  radiating  capacity  of 
tho  latter  is  sufficient  to  prevent  its  becoming 
hot  enough  to  ignite  the  gas  below  it,  so  that 
no  explosion  can  take  place.  This  is  espe¬ 
cially  true  when  the  deflector  is  used,  since  70 
otherwise  there  would  be  danger  of  a  small 
stream  of  gas  passing  directly  from  each  per¬ 
foration  through  thegnuzc  in  asufficiently  con¬ 
centrated  condition  as  to  result  in  tho  gauze 
being  dangerously  heated.  7 5 

It  will  of  course  be  understood  that  the  in¬ 
vention  Is  applicable  for  uso  in  any  type  of 
storage  battery,  whether  alkaline  or  acid  and 
wherein  gases  arc  generated  during  use  or 
during  the  charging  operation.  80 

Having  now  described  my  invention,  what 
I  claim  as  new  therein,  and  desire  to  secure  by 
Letters  Patent,  is  as  follows: 

1.  Tho  process  of  rendering  non-explosive, 

_  lscs  generated  within  the  electrolyte  of  a  85 
storage  battery,  w  hich  consists  in  passing  the 
gases  through  a  contracted  vent,  and  in  there; 
after  spreading,  diffusing  and  attenuating  the 
ases,  substantially  as  set  forth. 

•2.  The  process  of  rendering  non-explosive,  90 
„ases  generated  within  the  electrolyte  of  a 
storage  battery,  which  consists  in  passing  the 
gases  through  a  contracted  vent,  in  thereafter 
spreading,  diffusingand  attenuating  thegases, 


^*rrr'vf  'r* 


United  States  Patent  Office. 


THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  NEW  J 


rotary  cement-kiln. 


SPECIFICATION  forming 


■JJal/JJ,  1803.  I 


He  it  known  that  I.  Thomas  A.  Edison  of 
Llewellyn  Park,  Orange,  in  the  countv  of  Es- 
m  x.  Nate  of  New  Jersey.  Irnvo  invented  cer- 
('lv|,ro,T,l'f,"1  ,l?°,Urv  t’cracnt-Kilns, 
ilescript?on'1W’  °f  whlch  1 10  fol,0'vinK  is  » 

manufacture  of  Portland  cement  the  PortUnd' 
to  cement  mixture  has  been,  and  in  most  case* 
Still  IS,  calcined  in  rotary  kilns  about  sixty 
teet  in  length  and  heated  by  means  of  pui- 
W  {’if  matorinl  progresses 

slowly  through  the  kiln  toward  the  zone  of 
■  o  highest  heat  it  first  becomes  very  viscous;  but 
ns  the  chemical  reactions  progress  it  is  con- 
lerted  into  the  usual  hard  clinker-balls  of 
larying  sizes.  Although  the  molting-iioint 
of  the  material  in  this  luttcrcondition  is  much 
■ ’f.T  ui“J  wl,c"  «>e  materinl  is  introduced 
thee!  !?l.  •’  ,ct  ,n  ,tlie  i1.0'108*  Portions  of 
the  clmkering  zone  the  clinker-balls  become 
more  or  less  sticky  on  their  surfaces  and  tend 
V-  or"‘ln‘o  or  masses  of  large  size. 

5  mien  tlie  material  leaves  the  oxtrcmolv-hot 
■""K«,ne.  it  is  subjected  to  a  very  rapid 
r  "iiaion  in  teiniwrature,  and  this  chilling  of 
ine  mass  frequently  results  in  the  formation 
fo!li0re,n.t1  nne  extending  completely 
30  around  the  kiln  and  sticking  to  the  lining 
thereof,  winch  ring  tends  to  grow  in  size  by 
accretion  of  the  rapidly-cooling  clinker-balls. 

so°n  as  one  of  these  rings  forms  in  the 
H1  "  between  the  clinkcring  zone  pro|ier  and 
3}  the  lower  discharge  end  the  large  balls  or 
masses  referral  to  are  olistructed  in  their  pas¬ 
sage  through  the  kiln,  and  tho  latter  tends  to 
become  clogged  up.so  as  to  thereby  materially 
interfere  with  the  proper  operation.  Consc- 
40  quently  the  aim  las  been  to  break  up  the  ag¬ 
gregates  referred  to  before  allowing  them  to 
reach  an  objectionably  large  size,  and  this  has 
been  usually  accomplished  by  breaking  the 
masses  with  long  steel  or  iron  bars  operated 
IS  by  manual  labor.  This  operation  has  been 
nece.ssarily  slow  and  expensive,  and,  owing  to 
the  enormous  heat,  an  iron  or  steel  bar  will 


Hfteens^nd"<1montlCrCd|  Worthless  in  nbo 
With  ray  new  cement-kiln' I  make  use  of 

.  |  times  the  length  of  the ''kilns"  nm  used]  at 
i  ;  in  consequence  the  zone  in  which  the  ma 
.  i  „?r!!‘*i‘?to  nKfrcp,tcs  is  proportionately  r 
1  |  moietl  from  the  lower  end,  so  as  to  make 
•  |  in  many  casts  practically  impossible  to  bren 
■  ;  up  any  of  such  coherent  masses  by  anv  of  t! 
.  expedients  as  now  employed. 

|  The  object  of  my  invention,  therefore,  i 
! !°  'I1?*  kiln, or  ratherattachmenU  then 

I  W  eCBregates  or  masses  of  mi 

terial  can  be  effectively  broken  up,  no  matte 
how  fnr  their  formation  may  take  place  frot 
tho  lower  end,  and  at  the  same  time  this  oi: 
oration  will  be  performed  much  more  expe 
ilitiously  than  heretofore  nnd  with  resultin' 
|  economies  and  improvements  in  unifonnit' 
!  of  burnmg. 

To  this  end  the  invention  consists  in  com 
bining  or  making  use,  in  connection  with  i 
rotary  cement-kiln,  of  a  gun  of  simple  con 
struction  operated  either  by  compressed  aii 
or  steam  and  by  which  a  suitable  projcctik 
lay  be  shot  Bt  high  velocity  into  the  kiln,  si 
-s  to  hit  and  break  up  any  masses  or  aggre¬ 
gates  of  material  therein.  Such  an  operation 
I  can  bo  effected  very  rapidly  and  without  en¬ 
tailing  any  of  the  laborious  work  which  is 
I  necessary  when  the  operation  is  informed 
manually.  The  projectile  employed  may  be 
of  any  suitable  sufficiently  hard  material  for 
the  purjmse;  but  it  is  preferably  formed  of 
“eat  cement  molded  to  the  proper  shape, 
tn  order  that  tlie  invention  may  be  better 

understood,  attention  is  directed  to  the  accom- 
panyingdrawings,  forming  partof  thisspecifi- 
cation,  in  which— 

Figure  1  is  a  sectional  view  of  the  rear  end 
of  a  rotary  cement-kiln  having  a  pair  of  pro- 
jcction-nozzles  as  proposed  by  me  and  show¬ 
ing  one  form  of  gun  adapted  particularly  for 
use  with  steam  as  the  source  of  pressure-  Fig 
2,  a  separate  sectional  view  showing  the  rear 
portion  of  tho  gun;  Fig.  3,  a  section  on  tho 
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1 "  ••■nntn  u  mar/  concern : 

Beit  known  that  I, Thomas  A.  Edis  tv,  n  citi¬ 
zen  of  the  United  States,  residing  at  Llewellyn 
.Park.Ornnge.  Essex  county.  New  Jersey,  have 
•nvented  a  Certain  new  anil  useful  Gas-Sepa¬ 
rator  for  Storage  Batteries,  of  which  the  fol¬ 
lowing  is  a  description. 

In  my  improved  storago  battery  I  make  use 
of  a  gas-soiwrator.  the  function  of  which'  is  to 
sejtaratc  mechanically-entrained  globules  of 
the  electrolyte  from  the  escaping  gases.  In 
constructing  this  separator  I  make  use  of  a 
small  puppet-valve,  itormally  closing  a  vent 
from  the  can  or  vessel  in  which  the  active 
materials  an1  supiwrtcd  and  arranged  to  be 
automatically  opened  when  a  sufficient  gns- 
pressnre  accumulates  to  thereby  allow  gas  to 
esca|N>  against  a  liquid  film  at  a  sufficiently 
high  velocity  to  overcome  the  surface  tension 
thereof,  whereby  tlte  entrained  globules  will 
coalesce  with  the  film  to  be  separated  from  the 
gases.  Snell  a  method  is  described  nud  claimed 
in  my  intent  of  the  United  States  granted 
July  5.  1!»M.  No.  7M.183.  . 

I  find  in  practice  that  sometime.*  when  ex¬ 
cessive  foaming  of  the  electrolyte  takes  place 
the  amount  of  liquid  which  passes  upward  past 
the  valve  is  so  great  as  to  cause  an  nccumula- 


mont  of  a  valvo  for  the  purpose  constructed 
of  glass,  with  a  hollow  head,  so  as  to  float  on 
the  solution,  and  preferably  to  a  valve  with  a 
■spherical  head,  so  as  to  form  a  tight  joint  at 

In  order  that  the  invention  may  be  better 
understood,  attention  isdirected  to  the  accom¬ 
panying  drawing,  formingapartof  this  speci¬ 
fication.  and  in  which  I  illustrate  a  sectional 
view  of  a  part  of  tho  storage-battery  can  or 
recoptacle  with  my  improved  gas-sopamtor 
applied  thereto. 

In  thedrawing.  I  represents  the  can,  which 
is  ordioarily  made  of  sheet -steel  carefully 
nickel-plated,  and  2  a  nipple  held  fn  place  in 
an  opening  therein  by  turning  over  the  edges 
of  the  metal  around  said  opening  to  form  a 
licad,  as  shown.  In  the  nipple  2  is  formed  a 
valvc-scat  3,  having,  preferably,  a  slightly-, 
concaved  upper  edge,  as  shown.  Engaging 
tho  nipple  2  is  a  small  casing  A,  havinga  per¬ 
forated  diaphragm  5,  carrying  a  deflector  6, 
above  which  is  arranged  the  gauze  7.  The 
objoct  of  tlie  deflector  6  and  gauze  7  is  ex¬ 
plained  in  my  patent  ubovo  referred  to. 

8  represents  tiie  valve  made,  preferably,  of 
glass,  with  a  hollow  spherical  head,  as  shown, 
and  preferably  having  a  projection  9  for  cen- 
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y.,n  fIlo  Ttinuiui  c#-,  -  v  r  i  i-  .  nunff  HIC  vcry  wo**  overtones  of  musical  50 

/.<  n  of  t  ie  United  Stales,  residing  at  Llewel-  instruments,  also  that  the  depth  of  the  rec- 
r  S",1  “ft.0'*?**’  intl»o  county  of  Essex  and  ord  can  be  considerably  increased,  so  as  to 
5  btntc  of  New  Jersey,  have  invented  a  certain  thereby  permit  very  loud  sounds  to  be  re- 
nLu.-  S  Improvc!n?,nl  '■> Processes  of  corded  without  danger  of  the  recorder  vibrat- 
nuplicating  l.honograph-Kccords,  of  which  ing  clear  of  the  surface,  and  finally  that  a  5S 
tire  following  is  a  specilication.  perfectly  smooth  record  will  be  cut,  eren 

.My  present  invention  relates  toammprored  when  very  deep,  with  a  substantially  continu- 
■  •  process  fer  duplicating  phonograph-rocords  ous  chip,  so  as  to  entirely  eliminate  the 
from  a  matrix  or  mold,  and  particularly  to  the  scratchy  sounds  now  due  to  the  mere  cutting 
production  of  an  improved  master  from  which-  of  the  present  material.  60 

the  matrices  or  molds  are  made.  Preferably  the  invention  consists  in  the  era- 

I  he  object  of  tho  invention  is  to  produce  an  ployment  for  the  manufacture  of  the  master 
»S  original  master  carrying  a  cut  record  corre-  of  a  neutral  or  nearly  neutral  soap  soluble  in 
apotidra*  accurately  to  sound-waves  and  free  alcohol  and  in  hot  water  and  by  preference  a 
from  extraneous  surface  variations  or  dis-  soda-soap  and  in  the  manipulation  of  this  raa-  *5 
tur bonces,  so  that  no  sound  will  be  reproduced  terial  to  put  it  into  the  required  form  for  me 
other  than  that  representative  of  the  true  rcc-  in  receiving  a  sound-record. 

*°  ?  .  ,  ,  ,,  “en  a  rafttr,*x  or  mold  is  made  so  as  to  Reference  is  hereby  made  to  the  accompa-  • 
faithfully  copy  such  a  master,  as  I  shall  dc-  Dying  drawing,  which  illustrates  diagramraat- 
senbo,  the.  resulting  duplicates  obtained  frdm  ically  tho  formation  of  a  master-record  ac-  70 
the  matrix  or  mold  by  any  well-known  process  cording  to  one  form  of  ray  invention, 
are  superior  to  records  as  now  mndo,  whether.  Jn  carrying  tho  invention  into  effect  I  pre¬ 
ss  original  or  duplicate,  in  a  number  of  respects  fer  to  proceed  as  follows:  Any  of  the  finer 
to  be  presently  pointed  out.  .  qualities  of  the  soaps  of  commerce  are  cut  in  . 

I  hnd  that  in  order  to  produce  an  absolutely-  thin  slices,  and,  if  necessary,  aro  dried.  Some  7S 
perfect  master  from  which  a  corresponding  of  these  soaps,  like  Pears’s  soap,  for  example, 
matrix  or  mold  can  be  subsequently  mado  it  contain  so  littlo  water  that  a  special  drying  is 
3»  is  necessary  to  employ  a  material  or  substance  notneccssary.  The  dry  sliced  material'is  now 
which  is  perfectly  amorphous  and  without  dissolved  in  ethyl  alcohol  maintained  in  a  heat- 
crystallization,  that  is  uniform  in  structure  ed  state  by.hot  water— in  a  water-jacket,  for  80 
at  least  for  a  sufficient  depth  withiu.iLs  sur-  instance— until  tho  alcohol  isncarly  saturated, 
face  to  receive  tbo  record,  that  lias  sufficient  A  small  quantity  of  watoris  added  to  clear 
35  adhesion  to  permit  a  substantially  continuous  tho  solution,  which  is  then  filtered  through  a 
shaving  to  bo  cut  by  the  recording.devico,  and  fine  clotlr  in  a  funnel  heated  by  a  siirround- 
tliat,  finally,  is  of  such  a  character  as  to  be  ing  water-jacket.  The  filtered  solution  is  now  85 
rcadilycutby  thorecorderinordcrthatthelst-  heated  in  any  suitable'  way  untilenough  alco- 
tcr  may  form  a  perfectly  smooth  record,  which  hoi  is  cvnporated  to  result  in  tho  production 
4°  while  representative  of  the  true  vibrations  of  a  viscous  mass  capable  of  being  cast  into 
shall  not  possess  superfluous  surface  varia-  a  blank  by  any  of  tho  well-known  castingproc- 
lionsthat  st  the  present  time  and  with  pres-  essesnowuscdformanufacturingphonograph-  90 
crit  materials  produce  scratching  and  other  blanks.  These  blanks  may  be  either  disk- 
extraneous  sounds.  When  a  material  of  this  likeorc3’lindrical  orof  other  form,  according 
45  character  is  employed  from  which  to ‘con-  to  tho  particular  kind  of  records  which  are  to 
struct  tho  master,  I  find  tliatowing  to  its  rela-  bo  made.  The  blank  after  it  lias  become  cool  1 

tively  soft  character  much  less  power  is  re-  is  liard  and  firm  enough  to  maintain  itaaliaiic  95 
quired  to  cut  it,  so  that  all  of  the  sound-vi-  under  normal  conditions,  its  hardness  depend- 
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T"b/u  knmvVtlmtT  TnZ«  t  I  Platc  1 1’as  bcc“  “bout  -0°35  of  an  inch  in 

cili/rn ..ftho  United  it.t«  #  1 1  ’  hlclcnes3'  smce  substantially  this  thickness 

el lvn  •  rk Oran™  »g  ft. Lien--  is  necessary  in  order  to  provide  the  desired 

Zy  I. '  ‘NpW  J?r; 1  c‘“t,c  Prcssure  on  the  active  materials.  In 
ii: !  \li.S  fnr'iw  ?  VT  and  useful  !  this  case  the  nickel  coating  2  has  been  a  men 
ni  Vl..t-eriLf  of  „llTfl^MTkClS  °-f  StT'  Protecting- film.  With  this  practice  the 
Srinth  n  f  H  H  foUow',nK 13  *  do-  thickness  of  metal  used  is  too  g?eat  to  allow 
In  r  j  ■  ‘ft to  **  commercially  perforated,  since  the 

nickel  y  ‘JPProvcd  iron-  dies  become  quickly' worn  out.  In  Fig.  2, 

ntt  kel  storage  battery  I  earn-  the  active  ma-  illustrating  mv  present  invention  the  nlafc 
'on“I  "I  small  pockets  mado  of  pcrforatcrl  1  is  inatcnallv  thinner  than  the  nlatesliow 
mmerilnied  -hc  bu,lf  of  5c‘ivc  usod  in  order  that  it  may  becommercially 

mnt<  rial  in  each  pocket  being  so  selected  that  perforated.  A  plate  .0025  of  an  inch  in 
atn  change  in  the  mass  thereof  in  use  will  thickness  is  shown.  In  order  to  give  the  de- 
luetal  wlierehv  thaw'll  “"{‘V*  shc?n  si,red.  thickness  to  provide  for  tlm  necessary 
„  tl,e  ".a^K  of  the  pocket  will  elastic  pressure,  the  nickel  coating  2  is  made 

,  an  elastic  contact  with  the  very  thick,  ranging,  sav,  from  .0005  up  to 
order  1 1  a  Thi'  2  ,that  o  -00125  of  an  inch-  Sudli  a  nickel  coating  is 

W.  lm1-  "l.Cti  ,?‘ay  **  st,fF  vcty,  much  greater  than  that  necessity 
enough  to  excrtasufflcicntelastic  prcssureon  merely  to  protect  the  plate  1  from  the  elcc- 
than  t^ol-Tt'c  action  “"d  serves  additionally  to 

.1",  tha-W  I  <h*ovo*d  the  it  c.nnot  b,  (Stkntt,  or  ,1,0  p|„,ra  can  b,  obvioSC  wL- 

practically  perforated  with  the  desired  fine-  lated  to  accommodate  various  active"  mate- 
ne.vs,  since  the  dies  become  quickly  worn  out.  rials  and  variations  in  bulk.  In  practice  I 


of  perfurating-dies.  With  tl 
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Be  it  known  that  I,  Thomas  A.  Edison,  a  citi¬ 
zen  of  the  United  States,  rcsidingat  Llewellyn 
Park.  Orange,  county  of  Essex,  and  State  of 
5  New  Jersey,  have  invented  a  certain  new  and 
useful  Improved  Phonograph  -  Record  and 
Process  of  Making  the  Same,  of  which  the  fol¬ 
lowing  is  a  description. 

My  invention  relates,  first,  tp  an  improved 
o  phonograph-record,  whether  of  the  cylinder 
or  disk  type,  in  which  a  plurality  of  inde¬ 
pendent  record-grooves  arc  formed  in  the  re¬ 
cording-surface,  whereby  it  becomes  possible 
to  secure  a  plurality  of  phonographic  ropro- 
5  ductions  from  the  same  record,  and,  second, 
to  an  improved  process  for  producing  such 


able  space  in  which  the  record -groove  may 
°  be  formed  is  one  one-hundredth  of  an  inch  in 
width,  and  in  this  space  the  very  shallow 


in  this  space  the  very  shallow  rec¬ 
ord-groove  is  cut  by  a  circular  recording- 
tool  (actuated  by  the  diaphragm)  of  about 
four  one-hundredths  of  an  inch  in  diameter. 
5  1  lind  that  by  properly  reducing  the  diameter 
of  the  recording-tool  it  becomes  practically 
possible  to  cut  as  deep  a  record-groove  as  that 
now  formed  in  a  space  whose  width  is  only  half 
or  even  one-quarter  as  great  as  that  now  util- 
a  ized.  or  from  about  one  two-hundredths  to  one 
four-hundredthsof  an  inch.  I  am  therefore  en¬ 
abled  to  form  on  a  record-surface  two  or  more 
complete  record -grooves,  any  ono  of  which 
may  l«  engaged  by  apro[>cr  repqxluccr-stylus 
5  of  small  diameter,  so  that  a  reproduction  from 
any  record-groove  can  be  securer!.  In  this 
way  without  increasing  the  size  of  the  records 
and  -without  changing  the  reVroducing-ma- 
chinea,  except  to  the  extent  of  using  a  repro- 
°  ducer-stylusof  reduced  diameter,  I  amenabled 
to  make  use  of  multiple  records  with  the  ob¬ 
vious  commercial  advantages  incident  thereto. 

The  improved  process  consists  in  cutting 
the  plurality  of  record-grooves  in  the  rccord- 
5  ing  material  either  simultaneously  or  succes¬ 
sively,  and  it  involves  a  preferred  preliminary 
adjustment,  of  the  recording  tool  or  tools  in 
order  that  the  records  may  not  conflict  or  in¬ 
terfere  with  one  another,  but  may  bo  entirely 
0  independent,  so  that  the  reproducer  -  stylus 
may  be  engaged  with  any  ono  of  them  through- 


ducing-machine,  or  it  may  he  obviously  du¬ 
plicated  by  any  suitable  process  and  any  num-  55 
her  of  copies  obtained  therefrom,  care  being 
of  course  observed  that  the  pitch  of  each  rec¬ 
ord-groove  shall  correspond  with  the  feed¬ 
screw  of  the  phonograph,  so  that  the  repro¬ 
duction  may  he  perfect  throughout.  6o 

In  order  that  the  invention  may  be  better 
understood,  attention  isdirectcd  to  the  accom- 
panyingdrawings,  formingapart  of  this  speci¬ 
fication,  and  in  which— 

Figure  1  is  a  side  elevation,  on  an  enlarged  65 
scale,  of  a  cylindrical  phonographic  record 
embodying  my  present  improvements  aud 
showing  tho  formation  of  two  complete  record- 
grooves  thereon  greatly  exaggerated ;  and  Fig. 

2,  a  detail  elevation,  on  the  same  scale,  of  a  70 
part  of  this  record,  illustrating  the  process 
of  making  the  same. 

In  tho  views  corresponding  parts  are  repre¬ 
sented  by  the  same  numerals  and  letters  of 
reference.  75 

Tho  duplex  records  arc  formed  on  a  blank 


.,  which  is  of  the  usual  recording  material. 

This  blank  is  somewhat  longer  than  those 
ordinarily  employed,  so  as  to  provide  a  clear 
space  at  the  left  of  the  line  X  X  on  which  the-  80 
proper  adjustment  may  .-be  secured.  The 
recorder  2  is  of  smaller  diameter  than  those 
ordinarily  used,  one  of  a  diameter  of  .020  of 
an  inch  being  shown,  with  which  asufficiently 
deep  record  can  be  formed  ih  a  space  only  8$ 
one  two -hundredths  of  an  inch  in  width. 
Obviously  by  reducing  tho  diameter  of  the 
recording-tool  tho  depth  of  the  record  may 
he  increased.  Preferably  the  recorder  is  en¬ 
gaged  with  the  blank  I,  which  is  then  rotated  90 
to  form  a  smooth  groove  a  in  a  space  at  the 
left  of  the  line  X  X,  and'  when  this  line  is 
passed  the  recording-diaphragm  will  bo  sub¬ 
jected'  to  the  effect  of  sound-waves  to  form  a 
complete  record-groove  a'  on  thp  blank.  Ob-  95 
viously  between  the  record-groove  so  formed 
a  blank  space  will  be  left  in  which  one  or 
more  record-grooves  may  be  cut.  After  the 
record-groove  a'  has  bech  formed  the  recorder 
is  again  engaged  with  the  blank  at  the  left  of  »°c 
tho  line  X  X  to  form  a  smooth  groove  A.  Tho 
position  of  this  groovo  with  respect  to  the 
groove  a  may  be  observed  under-  tho  micro¬ 
scope  and  -the  recorder  adjusted  until  the 
groove  A  is  located  exactly  between  the  groove  *°5 


a ,  so  that  when  the  line  XX  is  passed  a  1 


blank,  it  will  be  evident  t! 


‘  _  ,™}  */  t,lrPC  or  j  *  plurality  of  times,  vtil^tantiallv  an  set  tnn\ 

.inn,  r'k  es  a7*ti<T'ml  these  opera-  3.  As.  new  article  of  mamif„t„^.JS 

.o  i  •  .  ^  '".'Ploi"1  «  *  substantially  a,  set  forti,. 

ma.  ter  from  which  duplicate  copies  mav  lx*  4  Thi>nrnvk«nf  mai'in  .  «...  t  . 
secured  bv  any  known' proves,  ".tceoni's  of  onb  JEfeCShS  rf 

this  sort  nre  capable  of  use  on  standard  nhiv  hlnnl-  t.M,.,  „  __'«•_  Ul',nk  in  me  lace  of 

-Saasas 

rials  used  for  making  duplex  records  of  this  i  n^nil  *1  ct.ntiic«tndinir«of  saulfini 
kind  should  be  harder  than  X  material*  ;  L,?,f  S  n",""''  ^  ,boal  11 

^hichare  at  present  employer  Tltput  !  °f 

30  nal  record  m™  miute”fr5!!£  which  Ijup'lTute  1  ordi  "t  “c™3’"* 

copies  in  celluloid  or  other  hard  n  a  ter  .  s  ,  «.»  •«><>  of 

a  s^ll'ireproduci^rst^lu'icanhc'tnade^uSsof  1 

Without  undue  wear.  '  UW  °*  !  of  times,  and  an  halt 

*s  i 

,  j^ssssaSsi ; =Ss«^ 

taneously  subjected  to  the'  dltfeivnT  aouw),  !  u  ^  "C  ,Irsl i;roovc’  rat> 

vibrations,  whereby  «ir0f  the  wor.bg™  1  i  -W'ilv  m  **  f»rth- ... 

35  may  be  formed  simultaneously  on  the 'blanks!  J  ord,  wMel.™00^  ?f  .m,k,nK‘,ul*I«  «undne 
Having  now  described  my  invention  what  o^ a  bl^k  ,k'TOon 

I  claim  as  new  therein,  and  desire  to  secure  hi-  ft"  c-'*lm,cr.  >•>  then  subjectinj 

Letters  Patent,  is  as  follow”  bj  theeutting-sty  lus  to  ll,e  action  ,.f  sound- ware 

L  Asanewarticleof  manufacture  .sound  !  !? i recorJ °?  **>«‘cylindcrasa«» 
4°  record  tablet  carrying  on  its  surface  a  conlinu  '  iusibfo  ."k°f  *  “  ?!nootl1  ‘froov<!-  '-hen  in  id- 
oils  sound-record  extending  around  d^ixis  ontmf  £t?or^er  '"cut  a  Mnooth  groovt 
of  said  tablet  a  plurality  of  tiraiTand  kn  ?n*  S?a  «,  k  lhr  ,p,ce  »"~nled  bctwta 
dependent  sound  -  record  lying  tietwcen  thn  ii°  !i  1  nioo,lfl  ‘•'roo'e,  and  finally  in  subject- 
windings  of  said  first-named ^reconl  mid  ex  TO)?l'r  to  »»und-vibratioiw  to  cuts 

45  tending  about  the  axis  of  said  tablet  a  nluraT  W5'!.nii'rrconl  0,1  ‘be  blank  in  the  space 

'tyof I  times,  substantially  as  set  forth.  bn^nl«l  between  the  first  record-gnx.ve, sab- 

drical  sound-recoid 'tablet* carrying  on  It^su!?  signed  and  witnessed  this 

face  a  continuous  sound  iS  exmndinJ  ’  V  °f  Junc-  19(>‘- 

Witnesses-  A‘ EWS0S* 

between  the  windings  of  said  firat-n^J^  |  A^K^KlS. 


UNITED  STATES  PATENT  OFFICE 

THOMAS  A.  EDISON',  OK  UK«,;uVX  I* ARK,  NEW  JKKSEY. 

APPARATUS  FOR  BURNING  PORTLAND-CEMENT  CLINKER. 

Specification  of  Letter.  Pawt.  Patented  Oct  at,  180B. 

A p? lie* Ilea  i lad  Dmahr  5. 1902.  Sni*l  Ko.  134,017. 

!!<•  it  known  that  I.Tiioius  A*  EDtsox.acitf-  bZl>of‘i°l!?"<7  %  88  **?  i?cre»so  the  likeli- 
«■"  of  Ilio  Limed  States,  residing  at  Llewcl-  monoxid  ahTch  t°-“r.bo? 

lyu  Park,  Orange,  county  of  Essex,  and  State  in  the  stick  »s?l  “nlctlmes  becomes  ignited 
s  of  New  .Jersey,  hare  invented  a  ^  g, TtiTinThe  ^y0nd  6' 

and  useful  Apparatus  for  Burning  PortJand-  event  ratrictino  \“»d  **“  UJ' 

iscaf'--'**  jse^^cassxttaa 

cement  rock  and  limestone  in  long  rotary  of  th^«h“7m  d,t‘°nJdl<is®- 

kilns  lined  with  fire-brick  and  maintained  at  rone  n^rarily  iS 

TS^BSSKSOSi 

..  fe.  jgA»,r*r».»~*Vga  eyirii'rii&ates 

setters®1®8  fesarsssriaats 

I  am  not  Hunr.*  1  V*1  dP  procw*  found  in  practice  impossible  to  increase  the 

l.racticX  milL  or  an  I,?  '“‘T-  been  0“tl*«  “f  «<*>*  clinkelTucl.  beyond  tenter- 
30  iTvd  therewith  ov,*r  th»*’\r  antages  disco  v-  relaof  three  hundred  and  eighty  pounds  each  85 

tiii.  m£ rsr*?1  rr. hour* Md  evcn  then  <*  E*  5 

ordinurv  l<>n  r»»  *  (  ri  ard  >{xt^"^oot  kdn  the  balls  may  not  be  fully  clinkered  throughout, 

erlgrm,!  T  •  IteZi  nTf  T  cliPk‘  but  m»y  contain  underburnt  ^nteraTvTng 

fueAwitldn  -i.I.’A  i  •K,rtlo"of.tl!?  burning  no  cementing  properties  whatever.  In  the 
3S  tciuiarature  s *3  fcJlT'V '?  burning  of  cement  under  these  conditions  the  90 
a  comi^cteclilrkvrinonia'railim41!^  1  1  T°Unt  of  PuUenzed  coal  used  will  vary  from 

to  and thii lo  alfu,t  ten  twenty-nine  to  thirty-three  percent  of 

a  point  about  six  or  SSHto'ff1  fr0,ra  cl,"ker  Procured  or  from  about  one  hundred 
loweror  discharge  end  of  il,!*  kill,  t  fr°m  -b?  ?°d  ten  p?un'js  to,one  hundred  and  twenty- 

40  about  ci.dirai.n  f.  .  r  1  .1  k,°  “ P°,nl  bve  pounds  of  coal  por  barrel  of  cement  If  05 

S  t  ,  f™‘“  en;':  C?n‘iC-  !t  rre  »tten’Pt«1  •»  increase  the  output  of 
,V  »  zone  of  only  about  forty  such  a  kiln  by  introducing  more  material 
y  Tr'}  T1-’!'  "h,cl' thc  ^  therein  “<*  increasing  the  amount  rffod 
tcrial  TiT  ..  <X>  C,  Wltl  ,  "'coming  ma-  burned,  the  combustion  zone  would  be  length- 
4C  zone  anl.  /lir..  -  .1  .  c"nkering  ened,  but  the  lossdue  to  the  high  temperature  100 

Slitt""*. ,llC  bulk  °f  "“‘ri*1  of  the  K^ses  would  be  enormously  increased, 
tlinir  k  i.1  n  f"**®  10  '!°  ,mr.t  wltb  “'“cb  of  as  well  as  the  great  loss  due  to  the  presence 
tenlla^M  "*  P‘u”-U|>  lbe  sUf.k  st  a  ver>'  bisb  of  large  quantities  of  carbon  dioxid,  causing 
tim  or  fr-^n  ."Sn^  ,“£!$?*  *°  T-  U,e  f0*1  *>  be  burned  to  carbon  monoxid  in- 

50  Vioufilv  till V>w?  i;aJ;ren,;eiL  8t*ad  °f  dioxid,  and  in  consequence  the oper- 105 

5  #ion  1  1  *  h  iS  e0Vrcl>'  ,osU  An  ation  /would  be  far  less  economical  tiianat 

fLctEt  .at7bnne^C,-n.CJ'  13  “  30  by  tbe  Present  Oh  the  other  Hand,  if  it  were  ats  . 

the  cnrnt.io^  matc-ia!  moves  so  rapidly*  toward  tempted  to  increase  the  efficiency  byincrea*. 
he  combustion  zo  .e  that  itdoesnot  part  with  ing  the  rate  of  progression  of  material  through 
55  titles  ^pKn°  considerable  quan*  tbe  kiln,  so  as  to  bring  a  larger  amount  of  in-  no 

55  ^  ^  oS  ,n  coding  material  in  contact  with  tbe  escaping* 

immediate  ncighborhoa  0/  and  within  the  goaes,  sufficient  time  would  not  bo  allowed  for- 


an  excess  of  air  over  what  is  reo aired  for 
combustion.  This  would  not  bo  possible  if 
toe  drift  was  not  perfectly  con trolliblo  to 
c  of  the  weather  ind  also, 

5  a’  stated  if  the  kilns  were  not  greatly  length- 
h4,t-bythe  ‘'T  the  nuU!ri»l  reaches 
the  rombustion  zone  the  carbon  dioxid  will 
be  driven  off.  With  the  ordinary-  kiln  it 
would  not  be  so  readily  possible  to  regulate 
■o  the  combustion  by  means  of  the  draft  in  the 
stack,  even  if  a  damper  could  be  used  in  the 
presenceof  the  extremely-hot  escaping  gases, 
for  the  reason  that  the  draft  is  refatf^to 

sssrsM 

en^bitoT*  4^Ve  indl'“‘*d.  ^th  my  pres- 
whirh  in 1 1”?  °y  ?  ooo'tog-eylinder  through 
inwtfc  t6*? Inkj™d  material  passes  after  leav- 

„  button  «tL"  “d  t>!r0Vsh  which  *'«>  ‘he  com- 
5  oustion-air  passes  ,n  the  opposite  direction 
abstract  heat  from  the  clinkered  material  In 
?  ?“Ure  heating  effect  of 

the  entering  combustion-air,  I  preferabW  rl 

35  th„SUOnr"'P'lS^1  I  »lso  preferably  proWde' 
the  cooling -  cylinder  with  radial  «™1 

■^asassasisaK 
r E 

tenng  air  to  increase  the  effect.  * 

lho  features  of  my  invention  ul.u  i  i  * 


or  the  practical  economies  awl  superic 
Produclalready  indicated;  secondltoli 
to  lation  of  the  combustion  within  Mich  , 
o,  controlling  thedraft  by  means  of  a  da 
b-  the  stack;  third,  to  arranging  the  prx 
ra  nozzles  in  such  a  way  that  the  streams  o 

I  ing  pulverized  fuel  will  be  caused  to  , 
e  dctXVnH  K,thin  t?,e  hiln.aml.  tin 
r^.o  **";  “instruction  and  arram 
ic  of  the  kiln,  all  of  which  will  be  inure  f! 
e  scribed  ami  claimed, 
h  „  *,n  0”i®f  that  the  invention  may  to- 
S  understood,  attention  is  directed  t«»  i 
f  comixanying  drawings,  forming  p.rt , 
‘  »P«^ad ion.  and  in  which-  “ 

.  tion.  of  the  kiln  embodying  my  improve 

portioTOt*  K’to'o  nny>  *o  the  preferro 
-!  v?,,  s  '  hig.  2,  a  longitudinal  sectional 

hig.  3, an  enlarged  sectional  view  throu, 
•  kiln,  illustrating  particularly  the  asi 

;  teSKSKria-asiSi 

P*  *•  *n  enlarged  sectional  view  she 

he  r"d  °f  U,.e  fciln  “J  'he  stack 

StrsK  «:uuepzte  • 

showing  convenient  means  for  olefin 

£§S££S£S£ 

Ue,w*  on  an  enlarj,T*J  scale,  showim/thn 

niv  s  is  “ 

t*rre<l  k^n era  tors  erupIoy«|  S  olSUrm! 

of  the  apparatus.  e  ojwmt 


•il 


time  the  projected  aif Um^ded^rith th^S-  StTi^h™  '  71*  ficl<is  of  ,hn  m'"'<rs  1 1  antl 

ESfSSSsSS  S4SS’ 
"^pSSSS  SiSS3„ 

lsver44,  ssshown particu  arlyin  Figs.  5and 6  «n^  .  t  ,  'u‘putof  ihcsegencratore  S 

fo^edJltirJ?-0"5  enjoined.  ;etTT„dU  h  3tr?C:',,i0n  Snrte'CJ 

« SX Iri'SSSi"  « 

S®  flanges,  so  as  to  center  the  flwges^nd  ho  d  the  <h"ch  "“I®1**  wil1  hereinafter  be  clairo<Il 

..« Sr  ^sss45Sr3 
^■tesaaBSitsS  - 

cuW  inmanUflCtUr0  wit,‘out  sacri“cing^:  “TTh  T''  "i*  exMin*  kiln,  ?„  ^h“ 

derthe  effect  of  h«^SPK  *52*  T  ?**  •*  d«reased  to“  |oa  “"  one  ^  e'!1"'; 
roUere  3  on  the  foundation  48  *5®  f«‘‘  sud'  »  change  will  iLnh  £  hundred  100 

-  SSSSS^a  »SSS4s#f 
Sras^  E£SS#S£S5  - 

-s&gggg&g 

center  of  the  kiln  it  will  £  !£. or  ”P*r  l!,e  »*>l.v  abouttu™nt£«™  diameter  are  prefer-  ,  ,0 

^“gToilSrthe^ndTwTb? ¥er 

thekiln.  mounted  «  one  end  of  ried c£25u££fa  ».>  'T **  T’""^  Sr  ,,5 

4*M*2Saait  “rk-=SSSf ?»- 

«  or  guns  14  The  preferabffi EX  t,ties  ®f  Pidveri^d  &  ^fP10  *reat  quan-  ■« 
ctions  are  shown  in  Fiir  19  ^V1"  Proportionately  tmo.**  ,n  .  .  Presence  df 

°lst!ftSr£”~rk’  pS'ci”5pHt,s 


to  carry  on  the  o[>eration  with  a  minimum  ’ 
amount  of  fui-1  per  unitor  product,  and  hence 
with  the  hurjH'!*  efliciencynnd  ifreatest  output 
for  limn  and  for  the  investment.  I  have  al- 
5  ready  stali-d  in  detail  the  results  which  accrue 
from  the  indirntfd  changes  and  the  advantages 
incident  •*'  the  Mime,  and  these  need  not  lie  here 
nqwatml.  except  by  a  brief  recapitulation. 
First.  H.v  employing  a  kiln  of  great  length. 

°  as  explm . I.  prefemhly  about -one  hundred 

and  lif'.v  feet.  o|.|Kirtunity  is  offered  for  the 
gases  nr  ntlier  pr.sluets  of  condiustion  to  be 
cooled  sutlieieiitl.v  lietwecn  the  coinhustinn 
zone  and  the  spick  as  to  leave  the  kiln  well 
5  below  >1  red  heat.  Consequently  the  material 
in  its  pn— age  from  the  iipiwr  end  of  the  kiln 
to  the  ■  ..mluistion  zone  is  gradually  elevated 
in  tem|»Tuture  instcail  of  having  its  teni|wra- 
mre  quit-  aliruptly  raised,  as  occurs  in  kilns 
o  of  the  list,  d  length. 

••second.  I!v  adopting  priqiortions  for  the 
kiln,  w  herein  the  length  will  he  much  more 
than  twelve  times  the  diameter,  preferably 
almost  thirty  times  the  diameter,  perfect  com- 
5  bustinu  of  a  relatively  large  bulk  of  pulver¬ 
ized  fuel  can  lie  maiiitaincil.  since  by  the  time 
the  material  reaches  the  combustion  zone  it 
will  have  parted  with  substantially  all  of  its 
carlsm  dioxid.  and  this  latter  element  will  not 
o  Iv  present  to  make  the  combustion  imperfect. 
Thin!.  H.v  iwing  capable  of  perfectly  burn¬ 
ing  a  large  bulk  of  pulverized  fuel  it  is  pos¬ 
sible  to  extend  the  combustion  zone  as  much 
as  forty  feet  or  more  in  length,  so  that  the 
5  jiiiiicriul  will  lie  maintained  within  theclinker-. 
ing  temperature  for  a  sufficiently  long  period 
as  to  la-  thoroughly  clinkered  from  periph¬ 
ery  to  center.  At  the  same  time  the  material 
in  its  passage  toward  the  combustion  zone  is 
°  undergoing  a  slow  but  gradual  increaso  in 
temiM-ratiire.  permitting  the  reactions  to  take 
place  slowly,  so  that  when  the  material 
reaches  tin- combustion  zone  a  comparatively 
slight  increase  in  tcni|u-rature  is  necessary  to 


I  am  enabled  to  perfectly  bi 
much  larger  bulk  of  pulverized  fuel  tlian 
•retofore  ami  to  maintain  within  the  kiln  an 
[tended  combustion  zone,  as  explained,  I 
id  it  possible  to  maintain  in  the  kiln  a  load 
from  live  to  seven  times  that  ordinarily  em- 
oveil.  thereby  mnkiug  the  uutput  econom- 
af  and  offering  lictter  opportunity  for  ex¬ 
action  of  heat  from  the  escaping  gases  and 
rmliicts  of  combustion.  The  weight  of  the 
ass  of  the  heavy  load  also  results  m  tile  for- 
lution  of  u  coating  of  material  on  that  por- 
on  of  the  inner  surface  of  the  kiln  where  tho 
miM'rutures  are  highest,  and  in  this  way  the 
re-lirick  lining  will  be  more  effectively  pro- 
cted  from  the  heat.  The  coating  so  formed 
several  inelies  in  thickness  and  is  substan- 
ally  continuous  tliroughout.  Although  in 


less  of  the  plastic  material  adheres  to  the  lin¬ 
ing,  n  complete,  continuous,  and  practicallv 
homogeneous  coating  is  not  secured  as  with 
my  kiln.  Obviously  if  any  of  the  factors  re¬ 
ferred  to  are  materially  changed  a  sacrifice  in  7c 
efficiency  results.  If,  for  example,  the  length 
of  the  kiln  were  decreased  and  the  load  kept 
constant,  the  escaping  gases  or  other  prod¬ 
ucts  of  combustion  would  leave  the  stack  at 
an  objectionably  high  temperature.  This  7; 
would  also  be  true  u  the  load  of  material 
w-cro  materially  reduced.  If  the  diameter  of 
the  kiln  is  materially  decreased,  it  becomes 
impossible  to  effectively  use  a  largo  load.  If 
the  length  of  the  clinliering  zone  is  matcri-  8c 
ally  reduced,  sufficient  time  is  not  offered  for 
an  effective  and  thorough  clinkering  of  the 
materia]  and  tho  temperature  in  a  smaller 
zone  would  have  to  he  dangorouslv  high  to 
bum  a  full  load.  Finally,  if  sufficient  time  8; 
is  not  allowed  for  the  passage  of  the  incoming 
material  toward  the  combustion  zone  in  con- 
tict  with  the  escaping  gases  and  products  of 
combustion  opportunity  will  not  be  offered 
for  thiS  expulsion  of  the  carbon  dioxid  from  9c 
the  material,  and  carbon  dioxid  would  be 
brought  into  the  combustion  zone  to  dis¬ 
turb  the  desired  perfect  character  of  the  com¬ 
bustion. 

In  view  of  the  great  length  of  my  kiln  and  9; 
the  consequent  longitudinal  expansion  to 
w  hich  it  is  subjected  there  will  be  great  dan¬ 
ger  when  the  kiln  .is  allowed  to  cool  of  the 
contraction  stripping  the  bolts  or  straining 
the  wheel  -  supports  between  the  sections,  ic 
since  obviously  the  weight  of  the  kiln  is  very 
great.  I  find,  however,  that  by  continuing 
the  rotation  of  the  kiln  until  it  has  cooled  suf¬ 
ficiently  to  arrest  the  contraction  this  danger, 
is  entirely  ovcrcomo.-  i< 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let¬ 
ters  Patent,  is  as  follows : 

1.  A  cemenl-buming  apparatus  for  dry 
material,  comprising  a  tubular  kiln,  upward  11 
of  one  hundred  feet  in  length,  means  for  ro¬ 
tating  the  same,  means  for  creating  a  com¬ 
bustion  zone  within  the  kiln  near  its  lower 
end,  and  means  for  introducing  cement  ma¬ 
terial  into  the  kiln  at  its  upper  end,  substan-  1 1 
tially  as  set  forth. 

2.  A  cement-burning  apparatus  for  dry- 

material,  comprising  a  tubular  kiln,  upward 
of  one  hundred  feet  in  length  and  more  than 
twelve  times  the  internal  diameter  thereof,  1: 
means  for  rotating  tho  same,  means  for  cre¬ 
ating  a  combustion  zone  within  the  kiln  near 
its  lower  end,  and  means  fop'  introducing  ce-  . 
ment  material  into  the  kiln  at  its  upper  end, 
substantially  as  set  forth.  is 

3.  A  cement-burning  apparatus  for  dry- 
material,  comprising  a  tubular  kiln,  substan¬ 
tially  one  hundred  and  fifty  feet  in  length, 
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PROCESS  OF  TREATING  ALKALINE  STORAGE  BATTERIES. 


BpadilcaUon  of  Letters  P»t«nt 
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Patented  April  10, 1806. 


To  all  _  ..  ...cj,  concern: 

Be  it  known  that  I.  Thomas' A.  Edison-,  a 
citiren  of  the  United  States,  and  a  resident  of 
UewcJlyn  Park,  Orange,  county  of  Essex 
5  and  State  of  New  Jersey,  have  invented  a 
certain  new  and  useful  Process  of  Treating 
wage  Batteries  Preparatory  *- 


Alkaline  .-storage  Uattcries  Preparatory  to 
Shipment  Thereof,  of  which  the  following  is 
a  description.  ^ 

10  <?!U>  of  (,le  difficulties  that  was  encountered 

in  the  commercial  exploitation  of  my  im¬ 
proved  iron-nickel  storage  battery  was  the 
fact  that  in  many  instances  cells  failed  in 
practice  to  reach  the  desired  standard  capac- 
■S  i|y  indicated  by  careful  tests  made  prior  to 
the  shipment  of  the  same  from  the  factory. 
In  tliese  bat  teries,  as  is  well  knows,  the  nega¬ 
tive  mass  when  charged  consists  of  a  mixture 
of  reduced  iron  anil  metallic  mercury.  In 
ao  the  shipment  of  these  cells  the  electrolyte  is 
removed  hut  only  to  reduce  weight,  but  to 
prevent  any  danger  of  its  spilling  out  of 
tho  cell  in  transportation.  After  careful 
investigation  into  the  cause  of  tho  unsatis- 
JJ  factop-  operation  referred  to  I  have  found 
that  it  is  duo  to  tho  fact  tliat  since  tho  cells 
are  shipped  in  a  partially-charged  condition 
a  part  of  the  iron  mass  is  metallic,  which  in 
tlic  air  becomes  oxidized,  resulting  in  tho 
30  generation  of  heat,  driving  off  the  mercuiy 
more  or  less,  und  reducing  the  conducting  ca¬ 
pacity  of  the  negative  mass.  In  order  to 
overcome  this  defect,  I  completely  discharge 
the  negative  mass  by  sending  a  reversing- 
35  current  through  tho  battery,  so  that  the  iron 


is  fully  oxidized.  Therefore  no  atmosp 
oxidation  can  take  place  therein  and  n 
|  tomal  heating  from  this  source  can  arise.  In 
this  condition  the  battery  may  be  trans¬ 
ported  with  entire  safety  with  the  electro-  40 
Ijte  removed  and  without  any  danger  of  the 
mercury  being  vaporized  to  thereby  affect 
theproj>er  operation  of  the  cell. 

Having  now  described  my  invention,  what 
I  claim  as  new  therein,  and  desire  to  secure  45 
by  Litters  Patent,  is  as  follows : 

1.  The  process  of  treating,  prior  to  ship¬ 
ment,  an  alkaline  storage  battery,  the  nega¬ 
tive  mass  of  which  contains  when  charged, 
finely- divided  iron  and  metallic  mercuiy,  50 
which  consists  in  completely  discharging  the  ' 
negativo  mass  so  as  to  fully  oxidize  the  same 
and  prevent  atmospheric  oxidation,  sub¬ 
stantially  as  and  for  the  purposes  set  forth. 

”  process  of  treating,  prior  to  ship-  55 
1  alkaline  storage  battery;  the  nega- 
1  uve  mass  of  which  contains,  when  charged, 

[  finely- divided  iron  and  metallic  mercury, 
which  consists  in  sending  n  revcrsing-current 
1  through  the  cell  to  completely  oxidize  the  60 
negative  mass  and  prevent  atmospheric  oxi¬ 
dation,  substantially  as  and  for  the  purposes 
I  sot  forth. 

This  specification  signed  and  witnessed 
tills  26th  day  of  September,  1904. 

THOS.  A.  EDISON. 

Witnesses: 

Frank  L.  Dtek, 

Anna  R.  Kleilm. 
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891,03a.  Specification  of  Lotion  Patent  Patented  May  2S 

.tootles tin  ihd  lipuato  IS.  1904.  Snisl  He.  JJS^H. 

Tn^r:  ‘[  "'“'J  ™nc'rn:  any  swelling  to  take  place.  Herel 

ei.^n  nf  ,1  .1  Ed.,sos-  a  1  ,e  construction  of  my  batter)-  I  1: 

l,,mt  j,  ,  £?  of  America,  re-  ployed  insulating-separators  betweer 
'riK  act.Lrwef"f?'  1&,rk’  0ran5c>  county  of  era!  grids;  but!  find  that  these  se 
Essex,  state  of  New  Jersey,  liavo  invented  arc  not  necessary  between  the  ad  jace 
certain  new  and  useful  Improvements  in  grids,  which  may  therefore  be  all 
Storage  Batteries,  of  winch  the  following  is  a  swell,  so  as  to  touch  each  other  withoi 
specification.  ing  tho  circulation  of  the  electrolyt 

.My  invention  relates  to  improvements  in  general  operation  of  the  battery, 
s Ullage  batteries  of  the  ty|>e  invented  by  mo  effect  a  saving  in  lateral  space  and 
wherein  the  active  materials  containing,  re-  reduce  the  objections  due  to  swellin 
spcctivcly,  nickel  anil  iron  are  maintained  active  materials,  and  particularly  tl: 
under  pressure  in  small  pockets  or  recepta-  hydroxid. 

cles  made  of  perforated  sheet  metal  and  held  In  order  that  the  invention  may  1 
'  >n  position  in  suitable  grids.  understood,  attention  is  directed  to 

.  ,  ,  .ln  practice  that  bulk  for  bulk  finely-  companying  drawings,  forming  pari 
divided  iron  obtained  by  reducing  ferric  oxid  specification,  and  in  which — 

(see  my  Patent  No.  727,118,  dated  May  5,  Figuro  1  is  a  cross-sectional  view 
1903)  is  much  more  active  clectrolytically  one  of  my  improved  storage  batte: 
than  the  nickel  hydroxid  thaUl  have  so  far  bodying  the  present  invention  and 
'  been  able  to  obtain  practically.  Consc-  tho  preferred  form  of  separators,  an 
quently  to  present  tho  best  combination  for  a  perspective  view  illustrating  tho  m 
practical  use  the  bulk  of  iron  used  need  be  manufacturing  the  preferred  form  of 
only  half  that  of  the  nickel.  tors. 

I  find  that  if  the  attempt  is  mado  to  em-  In  both  the  above  views  correspond! 
ploy  pockets  of  nickel  of  twice  the  capacity  are  indicated  by  tho  same  reference 
as  tho  iron -pockets  tho  surface  in  contact  als. 

with  the  metal  walls  is  not  large  enough  to  In  the  drawings,  1  1  represent  nick 
provide  for  the  proper  discharge  rate.  Fur-  ots,  and  2  2  iron-pockets,  Hie  fonm 
thermore,  such  an  arrangement  would  be  un-  arranged  in  pairs,  as  shown.  The 
desirable  commercially,  for  tho  reason  that  it  pockets  contain  tho  active  material 


No.  821,622. 
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U  A 11  ED  STATES  PATENT  OFFICE 

THOMAS  A.  EDISON.  OF  LLEWELLYN  PARK,  NEW  JERSEY. 

PROCESS  OF  CLEANING  METALLIC  SURFACES. 

Specification  of  Letttr.  Patent  v»Unt»d  May  29 

A?pIJ«Atlo»  Slid  Ju*  29, 1901.  brill  He.  214,652. 


He  it  known  tjmt  I,  Thomas  A.  Edison, 

5  MptLlHr'surfiirc  •  j  ti  TV!  Clctn.ing  V"™  or  Icss  rustF  911rfscc  is  subjc 

illarrini  inn  '  '  "  ' *,e  fo!,°" ,n8 19  *  1,119  treatment  tlic  lit  drogen  gas  me 

Mv  ,'v'  ...  •  ,  »“>•  the  0x1(1,  wl.icl.  lloaL 

r,,|"tcs  ‘V 1111  improved  proc-  the  electrolyte  without  (wing  reduced 
or  cleaning  long  continuous  metallic  sur-  appreciable  extent. 

’°  .™'in.°nMn,'S|  'lT.in"nSJ?'  '■  subsc?u™,t  Aa  I  have  already  indicated,  my  im 
treat nu  nt  In  « Inch  the  surface  is  coated  with  process  may  be  used  in  many  arLs'and 
another  metal  or  material— as,  for  example,  preliminary  treatment  of  ‘  many  d 
in  processes  electroplating,  anialgamating,  metals;  but  it  has  been  designed  parti 
tinning,  galv.nmng,  enameling,  4c.  In  for  use  for  cleaning  long  endless  strips 
15  treating  such  surfaces  in  a  continuous  man-  sheet -iron  which  arc  to  be  subset 
nor  ms  desirable  to  ness  the  same  continu-  nickel-plated  for  use  in  the  make-up  of 
ously  through  a  suitable  bath,  which  may  be  proved  storage  battery, 
either  a  solvent  or  electrolyte,  by  which  the  In  the. accompanying  drawing  I  ill 
oil,  grease,  dirt,  oxul,  4c.,  will  bo  removed  an  apparatus  suitable  for  earning  c 
10  from  the  surface  of  the  mttorial,  so  as  to  improved  process.  The  drawing  in  q 
leave  a  clean  surface  for  receiving  the  coating  is  a  vertical  sectional  view, 
refereed  to,  in  order  that  the  coating  maybe  In  the  drawing  a  suitable  lank  1  is 
free  from  hare  snots  and  adhere  tenaciously,  formed  of  any  desired  material  and  pi 
Trie  impurities  thus  removed  from  the  mate-  with  rollers  2  2,  preferably  insulate 
*5  neb  especially  oil  and  gretse,  float  upon  the  the  tank,  and  over  which  pssscs  the 
surface  of  the  Imtli.  so  that  the  strip  as  it  strip  3,  whose  surfaces  arc  to  be  c 
leaves  the  hath  must  ordinarily  pass  through  The  support  for  the  central  roller,  as 
such  impurities,  which  will  thereby  contami-  is  preferably  protected  by  an  insulatir 
nate  the  clean  surface  end  necessitate  a  sub-  of  soft  rubber  or  other  material  not  a 
3°  sequent  cleaning  operation.  by  the  solution.  The  strip  3  leaves 

Mv  invention  htsfonits  object  the  preven-  lution  through  a  tube  4,  made  prel 
tion  of  such  contamination,  the  dispensing  of  glass  or  hard  rubber,  extending 
with  a  second  or  secondary  cleaning  oper-  the  surface  of  the  solution,  so  that  n 
•tion,  end  the  securing  of  a  perfectly  clean  grease,  or  dirt  which  may  float  on  tl 
35  atrip  by  passing  the  same  through  a  single  face  will  be  kept  free  of  the  strip,  as 
bath.  understood.  I  illustrate  two  anode 

It  may  be  employed  in  anv  continuous  which  are  composed  of  some  matcri 
cleansing  or  pickling  process,  but  is  prefer-  attacked  by  electrolysis  in  the  solution 
ablv  applied  to  a  process  wherein  the  strip  to  electrolyte’used  is  preferably  a  ten-pe 
4»  be  cleaned  is  cmnlo.ed  as  a  cathode  in  an  solution  of  ejanid  of  potassium,  and 
electrodeposiiion-bath  and  is  opposed  to  an  Buch  an  electrolvte  is  used  the  anod 
anode  not  attacked  bv  the  electrolvte  and  formed,  preferably,  of  pure  carbon,  si 
where  there  Is  no  metal  or  substance  in  the  graphite.  Graphite  I  find  is  preferabl 
solution  which  can  be  plated  out,  whereby  other  fonns  of  carbon,  owing  to  its  ah 
45  the  passage  of  a  current  of  sufficient  density  insolubility  in  an  alkaline  solution  whe 
results  in  the  generation  of  large  quantities  jected  to  electrolysis.  These  anodes  i 
of  hydrogen  gas  on  the  surfaces  to  be  cleaned,  ranged  on  opposite  sides  of  a  portion 
which  gas  in  detaching  itself  from  such  sur-  strip,  so  that  the  two  faces  thereof  will 
faces  mechanically  strips  off  the  foreign  mBt-  multaneously  cleaned.  Ciireent  is  fun 
5«  ter,  so  as  to  leave  an  absolutely  clean  surface,  from  a  plating- dynamo  or  other  sou 
This  result  is  largely  facilitated  bv  reason  of  supply  6,  and  the  connections  are  sucl 
’.he  fact  that  the  oil,  grease,  dirt,"  and  other  the  stnp  3  or  other  artic  e  to  be  tleane 
foreign  material  La  more  or  less  porous,  so  act  as  the  cathode  With  such  an  appi 
that  the  gas  has  an  opportunity  if  forcibly  the  passage  of  the  current  between The  a 
55  detaching itself  from  tfisurface  to  cany  the  5  and  the  stup-hke  Mthode^otherj 


:« ..rm 


1.  In  a  storage  battery,  the  combination 
vuh  a  valve-casing  and  separating- valve,  of 
an  auxiliary  valve  forming  a  cover  for  the 
casing  and  normally  closing  the  same,  as  and 
for  the  purposes  set  forth. 

2.  In  a  storage  battery,  the  combination 
with  a  valve-casmg  and  separating-valve,  of 
an  auxiliary  valve  forming  a  coverfor  the  cas¬ 
ing  and  normally  closing  the  same  and  means 
for  limiting  the  movements  of  the  auxiliary 
valve,  as  and  for  the  purposes  set  forth. 

3.  In  a  storage  battery,  the  combination  j 
or  a  valve-casmg  and  separating-valve,  of  an  * 
auxiliary  valve  forming  a  cover  for  the  valve-  | 
casing,  and  a  scries  of  projections  carried  bv  I 
the  auxiliary  valve  and  engaging  a  groove  or  ! 
channel  in  said  casing,  as  and  for  the  pur-  j 
poses  set  forth. 

4.  In  a  storage  battery,  the  combination  I 
io  with  a  valve-casing  and  separating-valve,  of  ! 

an,  auxiliary  valve  forming  a  cover  •*—  • 
valve-casing,  and  a  series  of  connect 
jecuons  carried  by  the  auxiliary  va 

engagjng  a  groove  or  channe,  in’sai(i 

us  and  for  the  purposes  set  forth. 

o.  In  a  storage  hatterv,  the  comli 


tecting-cover  for  said  tubular  member,  sub¬ 
stantially  as  set  forth. 

"  I™  “  storage  bstten-,  the  combination 


,  .  /  ,  “‘"rse®  oauen,  mo  combinaUon 
if  a  tubular  member  having  a  valve-scat  and 
valve,  an  auxiliary  valve-scat  above  said  ,s 
first  valve-seat,  a  valve  normally  resting  on 
said  auxiliary  valve-seat  and  forming  a  pro¬ 
tec  ting-Covcr  for  said  tubular  member,  and 
means  for  limiting  the  movement  of  said 
cover-valve,  substantially  as  set  forth.  ,0 
i.  In  a  storage  battery,  the  combination 
of  a  tubular  member  having  a  valve  below 
the  top  thereof  and  an  auxiliary  valve  cover¬ 
ing  the  top  of  said  tubular  member  and  de- 
PC"fort?l  “OUnd  ,hc  |i,mc'  ™b9**ntially  as  4J 
S.  Tn  a  storage  battery,  the  combination 
a  tubular  member  having  a  valve  below 
...a  top  thereof,  an  auxiliary  valve  covering 
the  top  of  said  tubular  member  end  depend-  50 
>ng  around  the  same,  anil  means  for  limiting 
the  movement  of  said  rover-valve,  substan¬ 
tially  as  set  forth. 

,Jhoo„SprificfJi“n  ."'K""1  *n<l  witnessed 
this  29th  day  of  October,  IPO-t. 
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UNITED  STATES  PATENT  OFFICE. 
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PROCESS  OF  TREATING  ALKALINE  STORAGE  BATTERIES. 


in  nil  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  Alva  Edison', 
a  citizen  of  the  I'nitcd  States,  residing  at 
Llewellyn  Park,  Orange,  county  of  Essex, 

-  and  Stale  of  New  Jersey,  have  invented  cer¬ 
tain  r.ew  and  useful  Improvements  in  Proc¬ 
esses  of  Trentin"  Alkaline  Storage  Batteries, 
of  which  the  following  is  a  specification. 

I11  the  manufacture  of  my  improved  iron- 

-  nickel  storage  hatterv  I  find  that  acid  radi¬ 
cals,  carbonates,  organic  matter,  and  other 
soluble  impurit  ies  become  lodged  in  the  ac- 


1  handling,  the  employment  of  impure  water, 
&c.  While  these  soluble  impurities  appear 
19  have  little  or  r.o  deleterious  effect  on  the 
iron  or  negative  mass,  they  arc  highly  objec¬ 
tionable  when  present  in  the  nickel  or  depo- 
-  larizing  mass  r.r.d  tend  to  effect  a  gradual  re- 


-  larizing  mass  r.r.d  tend  to  effect  a  gradual  re¬ 
duction  in  the  capacity  of  the  latter.  The 
presence  of  these  impurities  in  the  negative 
mass  is,  however,  objectionable,  as  they  are 
likelv  to  puss  over  to  the  nickel  mass  to  con- 

-  tammate  the  latter.  Furthermore,  the  same 

or  substantially  similar  impurities  frequently 
get  into  mv  improved  batteries  after  con¬ 
tinued  use,’ owing  generally  to  the  employs 
ment  of  impure  water,  and  ’result  in  reducing 
the  capacity  of  the  nickel  mass.  In  order  to 
remove  these  soluble  impurities  from  the 
active  masses.  I  cany  on  a  process  which 
consists,  generally  speaking,  of  subjecting 
the  active  musses  to  treatment  in  a  hot  caus¬ 
tic  solution  with  the  concurrent  generation 
of  large  quantities  of  hydrogen  gas  in  n’fu 
within  the  active  masses,  the  heating  being 
effected,  preferably  electrically,  by  passing 
u  discharging  current  through  tbo  active 
masses.  Obviously  this  treatment  may  be 
applied  to  the  nickel  mass  alone,  since  it  is 
there  that  the  objection  indicated  is  most  se¬ 
riously  experienced ;  hut  it  is  preferable  that 
the  treatment  should  also  extend  to  the  iron 
or  negative  mass,  for  the  reason  that,  as 
stated,  the  impurities  therefrom  are  likely  to 
find  their  wav  into  the  nickel  mass  to  dole- 
teriouslv  afreet  the  same.  c  the  treatment 
explained  iho  soluble  impurities  will  bo 
driven  out  into  the  solution;  which  is  then 
poured  off  and  a  fresh  alkaline  solution  in¬ 
troduced.  TO. 

In  carrying  the  method  into  effect  I  first 


to  treat  and  connect  the  iron  and  nickel  elec-  55 
trades  in  each  cell  in  opposition  to  the  nickel- 
plated  can  or  receptacle  thereof  in  such  a 
way  that  the  two  electrodes  shall  act  as  cath¬ 
odes  and  the  nickel-plated  receptacle  as  an 
insoluble  anode.  A  number  of  batteries  may  60 
be  thus  connected  in  series  to  correspond 
with  the  pressure  of  the  discharging-current 
used.  I  now  pass  a  reverse  charge  through 
the  circuit  so  that  the  two  electrodes  of  each 
cell,  acting  as  cathodes,  will  give  off  hydro-  65 
gen,  which  reverse  charge  will  be  continued 
for  from  ten  to  t  iiirty  hoursatthe  regular  rate 
of  chargousuallyuscd.  Thisaction  resultsin 
the  generation  of  heat,  whereby  the  solution 
willberaisedtoandmaintaincdatatompera-  70 
ture  somewhat  Below  the  boiling-point.  To 
conserve  the  energy  as  much  as  possible,  the 
cells  are  preferably  covered  with  asbestos  or 
some  other  material  conducting  heat  slowly. 
Obviously  the  first  result  of  the  reversing  75 
current  is  to  completely  discharge  the  active 
masses;  but  when  the  latter  are  completely 
discharged  they  act  as  insoluble  cathodes  in 
which  hydrogen  is  developed.  In  the  case  of 
a  nickel  mass,  however,  the  complete  reduc-  80 
tion  thereof  renders  the  particles  non-con¬ 
ducting,  so  that  the  evolution  of  hydrogen 
takes  place  from  the  surfaces  of  the  graphite 
flakes,  which  are  intimately  mixed  with  the 
mass  of  nickel  hydroxid.  This  treatment  8s 
results  in  the  elimination  of  the  soluble  im¬ 
purities  which  pass  out  into  the  solution  and 
are  removed  by  the  pouring  off  of  the  latter. 
Apparently  the  cffect.is  not  electrolytic,  but 
I  believe  is  due  to  the  dissolving  of  the  impu-  90 
rities  in  the  hot' caustic  solution,  facilitated 
by  the  mechanical  action  of  the  hydrogen 
bubbles  in  escaping  through  the  active 
masses.  After  the  treatment  described  the 
solution  is  poured  off.  a  fresh  solution  is  in-  95 
traduced,  the  electrodes  are  connected  up  in 
the  regular  way,  and  are  given  twenty-four 
hour  charge  at  the  normal  rate.  Obviously 
the  carrying  out  of  my  process  as  above  de¬ 
scribed  depends  upon  the  fact  that  the  cans  100 
or  receptacles  of  mv  storage  batteries  present 
surfaces  of  metallic  nickel  which  mil  be  un¬ 
affected  bv  electrolytic  action  in  alkaline  so¬ 
lution  and  on  which  surfaces  oxygen  will  be 
developed.  This  makes  the  carrying  out  of  105 
tho  method  a  very  simple  matter.  If,  how¬ 
ever,  the  cans  or  receptacles  are  made  of 
some  insoluble  insulating  material  or  are 
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PROCESS  OF  MAKING  METALLIC  FILMS  OR  FLAKES. 


To  ait  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  Alva  Edison, 
a  citizen  of  the  United  States,  residing'  at 
Llewollvn  l’ark,  Orange,  in  thc  county  ofEs- 
5  sex  and  State  of  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in 
Processes  of  Making  Metallic  Films  or  Flakes, 
of  which  the  following  is  a  description. 

In  applications  for  Letters  Patent  filed 
to  concurrently  herewith  1  describe  certain  im¬ 
provements  in  storage  -  battery  electrodes 
wherein  the  active  mass,  such  as  nickel  hy- 
droxid,  is  admixed  with  insoluble  metallic 
scales  or  film*  for  thc  purpose  of  insuring  con- 
15  tact  la-tween  the  active  particles  themselves 
and  between  the  active  particles  and  tlto  in¬ 
closing  [aiekcts  or  other  metallic  supports. 
As  I  have  pointed  out,  these  metallic  scales 
or  films  are  formed,  preferably,  of  cobalt- 
>0  nickel  alloy,  since  by  using  this  material  the 
characteristically  good  contact  obtained  with 
cobalt  is  secured,  while  the  presence  of  the 
nickel  prevents  the  cobalt  from  suffering 
more  than  a  mere  surface  oxidation. 

J5  My  present  invention  relates  to  an  im¬ 
proved  proecss  by  which  metallic  scales  or 
films  can  lie  obtained  at  low  cost, cither  of  co¬ 
balt  or  of  nickel,  or  of  a  cobalt-nickel  alloy. 

To  this  end  the  invention  in  its  preferred 
jo  form  is  practiced  substantially  as  follows: 

I  first  obtain  a  plate  of  polished  copper  or 
nickel  and  deposit  upon  t)io  same  an  ex¬ 
tremely  thin  film  of  zinc,  only  a  fraction  of  a 
thousandth  of  an  inch  in  thickness  and  ap- 
35  (tearing  practically  as  a  mere  blush  upon  the 
copper  surface.  This  zinc  is  deposited  on 
the  copiicr  or  nickel  in  a  solution  of  zinc  sul¬ 
fate  or  other  zinc  salt  in  the  usual  way.  The 
cathode  thus  prepared  is  now  washed  and  in 
AO  a  suitable  electrolytic  bath  a  film  of  the  de¬ 
sired  metal  or  metals  is  plated  on  the  electro- 
deposited  layer  of  zinc.  When  cither  cobalt 
or  nickel  is  to  lie  deposited,  a  suitable  ammo¬ 
nium-sulfate  solution  of  that  metal  and  co- 
A5  bait  or  nickel  anodes  are  used. '  When  both 
metals  arc  to  be  simultaneously  deposited,  a 
cobalt-nickel  ammonium-sulfate  solution  is 
employed  with  separate  cobalt  and  nickel 
anodes.  In  the  latter  case  the  current  from 
50  each  anode  will  be  so  regulated  as  to  secure 

the  desired  proportion  or  deposit  thereof.  1 

havo  found  in  practice  that  good  results  are 


secured  when  the  deposited  alloy  is  composed 
of  about  soven  typer  cent,  of  cobalt  and  thirty 
it  per  cent,  of  nickel,  although  these  propor-  55 
5-  tions  may  be  very  widely  varied.  The  co- 
d  bait  or  nickel  or  cobaltrnickel  ‘film  thus  de- 
n  posited  upon  tho  superposed  film  of  zinc  is 
s,  made  extremely  thin,  generally  about  .0002 
inch  in  thickness.  The  cathode  is  now  im-  £0 
d  mersed  in  a  dilute  acid  (sulfuric,  hydrochlo- 
1-  ride,  or  acetic)  which  does  not  sensibly  attack  ■ 

:s  tlie  cobalt  or  nickel  or  cobalt-nickel  film,  but 
r-  results  in  a  relatively  rapid  dissolution  of  the 
ic  zinc  to  thereby  free  the  insoluble  film  from  65 
1-  tho  metal  base.  The  metallic  zinc  in  being 
s  thus  attacked  by  tho  weak  acid  solution  re- 
1-  suits  in  the  formation  of  hydrogen  gas,  which 
s.  in  escaping  effects  a  separation  or  detacli- 
:s  mant  of  the  nickel  or  cobalt  or  alloy  film.  I  70 
t-  find,  furthermore,  that  by  carrying  on  the 
1C  process  described  the  film  of  cobalt  or  nickel 
h  or  alloy  thereof  becomes  detached,  in  the 
10  form  of  small  flakes  or'seales,  which  naturally 
g  assume  a  curved  or  curled  shape— a  phenom-  75 
enon  especially  characteristic  of  cobalt — and 
1-  which  after  breaking  up  and  sizing  by  screens 
ir  are  therefore  in  the  best  condition  for  admix¬ 


ture  with  the  active  material.  These  films 
are  now  washed  and  annealed  by  heating  80 
them  in  a  hydrogen  atmosphere  to  a  red  heat, 
which  treatment  effects  a  very  perfect  clean¬ 
ing  of  tho  surfaces.  Films  or  scales  obtained 
in  this  way  may  be  applied  to  the  active  ma¬ 
terial  in  any  suitable  manner,  examples  of  85 
which  are  indicated  in  my  concurrent  appli¬ 
cations  for  Letters  Patent. 

In  order  to  facilitate  the  stripping  of  the 
deposited :  film  of  cobalt  or  nickel  or  alloy 
thereof,  it  may  in  some  cases  bo  desirable  af-  90 
ter  the  film  or  “blush”  of  zinc  has  been  de¬ 
posited  on  the  copper  plate  to  immerse  the 
fatter  in  a  solution  of  wax  or  oil,  (such  as 
beeswax  or  castor-oil  and  alcohol  or  other 
solvent,)  so  that  when  dry  the  zinc  will  be  95 
covered  with  an  extremely  thin  film  of  wax 
or  oil,  the  latter  being  thin  enough  as  not  to 
prevent  the  proper  deposition  of  the  cobalt 
or  nickel  or  alloy  thereof  by  greatly  facilitat- 

'"flaringno*1  described  my  invention,  what 
I  claim  as  new  therein,  and  desire  to  secure 
by  Letters  Patent,  is  as  follows: 

1.  The  process  of  making  metallic  films, 


801,090 


I  ®  “  ».  ■  as 


on  a  Catnode  then  in  clectrodcpositing  a  film 
?f  “  soluble  meul  or  metals  therein,  and 
f^h!iry  .d‘ss°1r*ne,‘he  solul>le  metal  to  de- 
forththe  lnSO  ub  c  fJra’  substantially  as  set 

which™  P^Ct?a  f  m?¥nS  metallic  films, 
which  consists  in  depositing  a  soluble  mctai 
of  lh?n,ln  cIectrodepositing  a  film 

of  insojuDle  metal  or  metals  thereon  and 
finally  lmmersmg  the  plated  cathode  in  an 
acid-oath  to  attack  the  soluble  metal  and 
set  forth.  ^  lnsolublc  fi,m>  substantially  as 
3.  The  process  of  making  metallic  films 
on^alSf1®  X  depositing  a  soluble  mctai 
on  a  suitable  cathode,  m  electrodenn^tfum  nn 

insoluble  metaUic  film  thereon,  and  hi  subject- 

^O^s&sssssff, 

ASsisasstr 

4  The  process  of  making  'metallic  film', 

£ncCon“Sble  thin  f,lnl 

ing  an  i^^uMefflinon  Ih’e'SniTanil 'insub" 
Jlhode  <lil«e  acid  !o 
l  f ‘h.l  “nd  Senerate  hydrogen  gas, 
as  amlfor  the  purposes  set  forth.  K  ’ 

s.  the  process  of  muking  metallic  films 
which  consists  in  depositing  a  soluble  metal- 
‘;  fU"1kon  “  suitable  cathode,  in  clectrmlenos- 
MbflthaeiWI1,antiU?  “j?  °f  metallic  coba/t  or 
cohalt  alloy  and  in  dissolving  the  soluble 


.  tially  as  set  forth  fi,m*  subst“-  35 

uThe  P™*™  of  making  metallic  films 

ing  thereon  a  thin  film  of  cobalt  or  cobalt  ab  ,0 
fib, fulfil  “ubJrct"?g  tl><‘  pla,0<1  catb°do  to 
d5"tf,!c,d  tbpreb.Y  dissolve  the  zinc  and 
sUnUaHy^sct  fortl”/  ‘  'C  'nso*ub*°  film.sub- 
wlL^JW'  mpldng  metallic  films,  45 
fie  fc ^  '“depositing  a  soluble  metal!  45 
?  “T,  *  smt*bIe  catho<le,  in  electrodcpos- 

eob?l  ,r,n  *  '  fdm  of  metallic  cobar«r 
dissolving  the  soluble 
r  „  to  dcUch  thc  insoluble  film  and  in 
finally  annealing  the  separated  film  in  a  hv  S 

fl^g~,atn,osPbere,  substantially  as  set  forti 

h.  the  process  of  making  metallic  film,' 
SSn~V  “  d^riting  a  thin  film  “f 
.  ,c  ?n  a  suitable  cathode,  m  elcctmdi»n««.‘f-  ,, 
ing  thereon  a  thin  film  of  cobalt  or  col, Jit  al-  55 
!tii„?nd  -5  subJ'ctmg  the  plated  cathode  to 
cffow,lke'd  *°  thfreb.v  dissolve  the  zinc  and 
I  fif  JJn!'  s('P“raJ.l°n  of  the  insoluble  film,  and 

in  tinnlly  annealing  the  separated  film  j„  n  s„ 
hydrogen  atmosphere,  a,  and  for  ,1- 
poses  set  forth.  r  |mr' 

, , .  ,'s  specification  signc.1  and  witnessed 
this  39th  day  of  Mnreh.  1 90S 
Witne,  .  .  T1I0M  VS  A.  EDISON. 


UNITED  STATES  PATENT  OFFICE. 

SEY,  A  CORPORATION  OF  NEW  JERSEY.  VEST  0RAI,tE'  NE"  JER- 

PR00E88  FOR  MAKING  CONDUCTING-FILMS. 

No.  821,628.  Specification  of  Lattcro  Patent.  '  Patented  May  SO,  1006. 

l|pU«telMlbrlS,ira.  B.rUllt.2JM7«. 

r°Bo  it  kno«T.  th,t  L  Edison-,  folK  a“racible^tL^llf  liquTd^rY^  55 

pJkCfWniSdr™»l“,»Fn<img  4  8tlrf  the  metallic  oad,  sulfur,  and  alkaline 
LJcw  ell vn  Park,  Orange,  county  of  Essex,  and  sulfid  may  be  added  together  at  the  same 
s  State  of  New  Jereey, lave  invented  a  certain  time,  whereby  tne  fusionVthe  mass  will  re- 
new  and  useful  Process  for  Malang  Conduct-  suit  in  the  formation  of  tne  metallic  sesqub 
mg-Films  for  Storage  Batteries,  of  which  the  sulfid.  The  fused  mass  is  now  cooled  through-  60 
following  is  a  description.  out,  rraulting  in  the  crystallization  of  the  ms- 

My  invention  relates  to  a  new  process  for  quisulfidof  the  metalor  metals, such  crystals 
10  maknyt  ccuductlng-Wms  adapted  particu-  ranging  from  .0001  to  .0002  in  thickness, 
lariy  for  use  for  addition  to  the  mckel  hy-  When  the  sesquisulfid  of  two  metals,  such  as 
droxul  employed  m  the  make  up  of  positive  cobalt  and  nickel,  are  thus  fused  and  cooled,  65 
electrodes  for  storage  battenea  of  the  Edison  the  resulting  crystals  will  be  composed  of  the 
type.  These  scales  or  films  are  composed  sesquisulfid  ofhoth  metals  in  the  proportions 
iS  either  wholly  or  partly  of  cobalt  or  cobalt-  in  which  the  oxids  thereof  were  originally 
nickel  alloy,  the  advantages  of  which  are  used.  After  the  mass  has  been  entirely 
pointed  out  and  claimed  in  my  application  cooled  ii  is  washed  in  warm  water,  dissolving  70 
for  letters  Patent  filed  March  30,  1905,  So-  out  the  potassic  or  sodie  sulfid,  leaving  the 
rial  No.  252,935.  scales  or  films,  which  are  then  dried.  Gen- 

10  By  the  improved  process  it  will  be  possible  erally  there  will  bo  present  in  the  dried  mass 
to  make  use  of  other  insoluble  or  relatively  a  proportion  of  the  sesquisulfid  crystals 
insoluble  metals  in  connection  with  the  co-  which  do  not  form  scales  or  films,  but  which  75 
halt,  (such  as  bismuth, copper,  cadmium,  and  exist  as  very  fine  particles  capable  of  being 
iron,)  the  resulting  compound  or  alloy  pre-  effectively  separated  from  the  usual  scales  or 
15  senting  very  beautiful  scales  or  films  which  films  by  a  screening  operation  through  a 
arc  eminently  suited  for  the  desired  purpose,  screen  about  two  hundred  mesh.  Such  a 
My  object  is  to  provide  a  simple  and  effect-  screening  operation  is  therefore  performed  to  So 
ivc  process  for  the  purpose  which  can  be  car-  effect  this  separation,  and  the  fme  non-scaly 
ried  out  commercially  at  low  cost.  ciystals  thus  separated  are  returned  to  the 

30  To  tliis  end  the  invention  consists  in  fus-  crucible  and  re-fused  with  a  fresh  batch  ot 
ing  a  sulfur  compound  of  the  metal  or  metals,  the  mixture  of  sesquisulfid  and  the  potassic 
tne  resulting  fused  mass  being  then  cooled  to  or  sodic  sulfid.  In  this  case,  of  course,  the  85 
result  in  the  crystallization  of  the  metallic  proper  allowance  should  be  made  for  the  sul- 
sulfur  compound  in  thin  scales  or  films,  which  fur  contents  presented  by  the  additional  in- 
35  are  then  separated,  subsequently  roasted  to  crement  of  the  fine  non-scaly  particles  to  the 
convert  the  sulfur  compound  into  an  oxygen  crucible.  . 

compound  of  the  metal  or  metals,  and  the  Ilaving  obtained  the  scales  or  films  in  the  90 
oxygen  compound  thus  secured  is  finally  re-  form  of  sesquisulfid  of  the  metal  or  metals  de¬ 
duced  to  the  metallic  state  in  a  hydrogen  Bt-  sired,  I  now  roast  the  same  in  the  air  to  elim- 
40  mospherc  or  in  any  other  suitable'  way.  inate  the  sulfur  and  reoxidizo  the  scales  or 
As  a  specific  example  ol  the  process  as  ap-  films  and  reconvert  the  latter  into  an  oxid  of 
plied  to  the  manulacture  of  scales  or  films  of  the  metal  or  metals,  hut  without  in  any  way  95 
cobalt  or  cobalt-nickel  alloy  I  proceed  sub-  affecting  the  scale-hke  or  crystalline  form 
stantiallv  as  follows:  I  first  take  the  oxid  of  thereof.  The  oxid  films  or  scalra  thus  oh- 
45  the  metal  or  metals  from  which  the  films  are  tained  are  reduced  to  the  metallic  state  In¬ 
to  be  formed  (in  the  present  case  cobalt  or  heat  in  a  hydrogen  atmosphere  and  nrc  then 
a  mixture  of  cobalt  and  nickel  in  various  pro-  ready  for  use.  ,  ,  ,0° 

portions)  and  convert  the  same  by  the  ad-  Smceboth  nickyl  and  cobalt  on  the  erystal- 
dition  01  sulfur  in  any  suitable  way  to  form  lizationof  their sulfids result  m  liepro.hiction 
50  the  sesquisulfid  of  the  metol  or  metals.  The  of  scales  or  films,  I  am  enabled  v^  ‘  « 
sesquisulfid  thus  secured  is  now  mixed  with  proportion  of  the  two  metals  in  any  suituhlo 
lrom  six  to  eight  UmwiU  weight  with  sulfid  manner;  but  good  results  are  secured  when  1 05 
of  poUsdior'soda,  (tommonlyuil  led  "liver  of  seventy  per  cent,  of  cobalt  and  thirty  per 
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UNITED  STATES  PATENT  OFFICE. 

THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  NEW  JERSEY.  ’ 

CALCININQ-FURNACE. 


Bo  it  known  thTtlf'n’io^Ai.VA  Edison,  °f  ^ 

•citiren  Of  **  United  States,  aiding  at  ^M'un&maUri 
^  Vew^e^h^v^  ““J*  Stite  slowly  along  the  bottom  of  the  kiln,“nd 
s  of  >cu  ,lcr*c},  have. invented  a ■  certain  new  consequently  a  portion  of  tho  material  will  fin 

“iLTrlllcVn ' T M™ Tnl  Ur"  **  “r?e?  0“t  </the  kiln  with  the  draft.  A 

n»«s,  (Case  No.  1,00( ,)  of  which  the  follow-  pert  of  the  light  unbumed  material  which  is 
mz  is  a  description.  '.thus  earned  out  of  the  kiln  passes  up  the 

Mjr .invention  rel»t<“  to  improvements  in  stack  with  the  draft  and  is  lost,  while  tile  re-' 
io  calcining-fumaccs.  which  are  particularly  mainder  settles  by  its  weight  in  the  chamber  65 
designed  for  use  m  the  burning  of  cement-  beneath  the  stack  and  is  Slowed  to  accumu-  5 
clinker,  but  which  can  be  employed  in  other  late  in  a  dust-chamber,  which  requires  to  be 
“t»;  •  .  •  .,  ,  .  .  .  .  cleaned  out  from  time  to  time.  Thus  the 

My  object  is  to  provide  a  relatively  simple  feeding  of  the  unbumed  material  under  the 
ij  apparatus  which  shall  be  practically  auto-  present  practice  is  wasteful  and  uneconom-  ^a 
matio  in  operation  and  wherein  the  desired  iral.  With  my  improved  apparatus  I  force 
material  may  lie  burned,  calcined,  or  inciner-  the  unbumed  material  into  the  upper  end  of 
ated  efficiently  and  economically.  the  kiln  by  means  of  a  suitable  conveyer, 

To  this  end  the  invention  comprises,  first,  which  is  arranged  substantially  parallel  and 
io  one  or  more  rotary  cylindrical  burners  ar-  close  to  the  bottom  of  the  kim,  so  Dint  the  ;j 
ranged,  when  a  plurality  are  employed,  pref-  material  has  no  opportunity  to  fall  and  create 
erably  in  a  horizontal  bank, said  bumerabeing  dust,  but  is  packed  into  the  kiln  in  succes- 
of  novel  construction  and  operation;  second,  aive  increments.  With  kilns  in  which  the  es- 
meansforaulomaticallysupplyingpulverized  caping  gases  are  at  a  relatively  low  tom- 
15  fuel  to  each  burner  at  one  end;  third,  means  perature  I  find  that  it  is  not  necessary  to  80 
for  automatically  introducing  the  material  to  water-j'acket  the  conveyer-pipe,  as  it  is  s’uffi- 
be  calcined  or  incinerated  at  the  other  end,  ciently  protected  by  Ihe  large  bulk  of  cooled 
and,  fourth,  suitable  regenerative  appliances  material  constantly  passing  through  it. 
by  means  of  which  a  part  of  the  heat  in  the  In  order  that  the  mvention  may  be  better 
jo  burned  material  may  be  imparted  to  the  air  understood,  attention  is  directed  to  the  ac-  85 
which  enters  the  burner  to  effect  the  com-  companying  drawings,  forming  part  of  this 
bustion  therein  and  a  part  of  the  beat  which  specification,  and  in  which— 
would  otherwise  be  lost  in  the  combustion-  Figure  1  is  a  plan  view,  partly  in' section, 
gases  mav  be  conserved  by  effecting  a  fur-  showing  three  burners  arranged  side  by  side 
J5  ther  heating  of  such  air.  and  Dlustrating  also  the  feeding  devices  for  90 

The  invention  relates  also  to  details  of  con-  one  of  said  burners;  Fig.  2,  a  side  elevation, 
struction  of  many  of  the  devices  constituting  partly  in  section;  of  one  of  the  burners;  Fig. 
the  apparatus— as,  for  example,  of  the  bum-  3,  an  enlarged  sectional  view  through  the 
era  themselves  with  the  devices  coSperating  rear  end  of  one  of  the  burners  and  showing 
40  directly  therewith,  of  the  devices  for  feeding  also  a  part  of  the  cooling-cylinder  thereof;  95 
the  pulverized  fuel  to  the  burners,  of  the  de-  Fig.  4,  a  section  taken  at  right  angles  to  r  ig. 
vices  for  feeding  the  unbumed  material  to  the  3;  Fig.'5,  a  detail  sectional  view  illustrating 
burners,  and  of  such  other  of  the  elements  of  the  operation  of  the  two  “guns  for  feeding 
the  apparatus  as  will  be  referred  to  more  in'  the  pulverized  fuel  to  each  burner;  Fig.  6  a 
45  detail  hereinafter.  plan  view  of  the  devices  for  feeding  the  mate-  100 

.  Under  the  present  practice  the  material  is  nal  to  be  calcined  to  the  feedscrews.  Fig.  1, 
introduced  into  cement-burning  kilns  by  a  section  on  the  line  <  <  of  Fig.  6,  Fig.  S,  a 
gravity,  the  deliverv-pipo  being  arranged  at  section  on  the  line  S  8  of  Fig.  6.  Fi  .  9, ,a  de¬ 
an  angle  to  the  longitudinal  axis  of.  the  kiln  tail  side  elevation  showing  the  feeding  mech- 
5*  and  temiinaring  at^a'cl'nrideiible  distance  anism  for  feeding  h' 

above  the  bottom  thereof,  so  that  the  mate-  hoppers  of  he  several  feed-gunS;  Fg.  0,  a 
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Z  out  of  a  convpvAi- »lCr  ?  a  sl>out  1C,  WT,: 'i,  ,...  ,,£>,,,«  protected  hr  r  •  '  c 

be  fliglm,  IS  of  a  ar2  clnvev ^  ric‘l  0,1  ^m^ald^ui'nT,  J'"'  Ku,"“  are  c’aj!I 

er  ?£'’  "'itJ*  "mtcrial  from  a  bej?  wil1 1,0  cxpliK  c“ch  bumcr,'aa  us 

nmm»K  under  the  bottom  „f  guns,  m-ire  the  breech  ‘g  ',nl?  <,“ch  of  ‘be 

iSCS  ;£  -bicb  i'n4“  39- 

me  uncalcined  material.  Lba'd-  ^„\-r  4(1  A  pistori  H  ?  “  lascrt‘w 

1  c“oh  gu»  ami  is  adapted  „  if  ■“rrangpd  ”i 

apte.1  to  reciprocate  be-  130 


tween  the  two  extreme*.  (Shown  in  Fur  M  ~  •.  '_,  ■ 

Each  piston  worka  between  two  aleevMao  “»•  thus  it  willjbe  seen  that  if  the  guns  are 
which  can  lx-  removed  when  worn  .iff#  ffiSf jSSfe  **"¥  ,"ith  **  C“dL 
tona  or  plunger.  41  extend  rearwardlviS  2d  t^.l^bUn‘Cf  tho  fuel  wi“  be  project- 
5  are  mounted  in  bearings  43,  carried  on  “e  if  t^ tbPin.  hut  that 
tum-table  38,  and  each  is  connected  by  a  to  ,1*^?“®  ?0Ted  to  01>e  side  or  the  other  j0 
link  44  with  an  arm  45  on  a  rock-*aft46  the  ^^fll  'fS.63?601  the  fucl  wUI  strike  7 
This  rock-shaft  is  oscillated  by  a  link<7  con-  dlw  3??®  of  the  burner,  and  thereby  be 

..  K.«45®,L-^s-aa; 

;sr;*r,fSl;a”Sa 

15  rock-shaft  <0  and  moves  the  pistons  or  plun-  vever  trni’iehfra  g Th-  rf  ong  “rew-<:,?n- 
gers  -II  back  and  forth  within  the  rear  endsof  ‘l^PPhed  80 

foreed  into  its  respective  barrel.  A  single  the  fuel  fed  along  the  conveyer  ^  will  fall 
o7co°±^  air  tVo  the.,uBf^  throuRb  the  spoeds  61  and  Si  up  the  hop- 

•  -  i,  1?  lH  ^  '  7?1/  p*ra  67  of  ‘be  conveyers  40,  whereupon  the 

•5  jpouts  61  wdllthemsilves  become  fil^,  and  ,o 

m  n;™i:fn  541  “f*  P®  M  ^  be  progressed  on  to  Ihe  spouts 

5a:&k=iasi  Wassfcsrtas^K 

pipes  56,  leading  to  the  two  guns.  The  valve  fuel  will  be  automatically  supplied  to  dl  of 
amis  lmn  in  WI,b  °“  °f  ‘h'  i.h®  K““  “d  absolutely  no  attention  will  95  ■ 

‘o  on  mo  rock-shaft  46.  be  required  m  connection  with  the  same.  I 

‘/'addition  to  employing  the  two  guns  35  illustrate  the  conveyers  40  as  being  driven 
anil  36,  which  arc  nrefcrably  swiveled,  as  ex-  from  a  small  motor  68  on  the  turn-table  38 
plained,  I  also  prefer  to  make  use  of  a  smaller  In  Figs.  11  and  121  illustrate  the  preferred  . 
35  fecding-norzle  58,  water-jacketed  at  its  for-  construction  of  regenerative  device  which  ioo 
w  ant  end,  supplied  with  pulverized  fuel  from  may  be  applied  in  connection  with  each 
a  screw  ronvoyer59  and  Havingacompressed-  burner  for  preventing  loss  of  heat  in  the  com- 
air  pipe  60  opening  in  its  breach  for  blowing  bustion-gases  after  they  have  performed  the 
a  continuous  stream  of  pulrcrized  fuel  into  dinkering operation.  Each  regencrativo  de- 
«o  the  burner.  This  small  auxiliary  feeding-  vice  compnses  a  pair  of  regenerative  cylin-  105 
nozzle  is  employed  for  the  purpose  of  start-  dera  or  hot  stoves  69,  made  of  cast  rings  or  of 
ing  the  combustion  from  a  suitable  wood  fire:  boiler-iron, withafiro-bricklining70.  These 
but  it  also  may  be  continuously  operated  cylinders  are  carried  on  suitable  beams  71, 
when  an  additional  heating  effect  is  desired  either  above  or  to  one  side  of  the  chamber  7. 

4S  «t  the  rear  portion  of  the  burner.  Leading  from  the  chamber  7  is  a  flue  72.  hav-  no 

The  two  guns  35  and  36  are  preferably  so  ing  branches  73  communicating  with  the  in- 
arranged  that  in  operation  the  fuel  supplied  tenor  of  each  cylinder.  The  two  cylinders 
by  one  of  them  will  be  projected  to  a  greater  69  are  loosely  filled  with  refractory  material 
distance  within  the  burner  than  the  fuel  74,  preferably  broken  granite  of  a  size  about 
50  supplied  by  the  other,  so  that  the  combus-  four  inches  in  diameter.  Leading  out  of  the  115 
tion  zones  of  the  two  guns  will  overlap,  as  top  of  each  cylinder  is  a  flue  75,  connected 
I,  describe  in  United  States  Letters  Patent  with  a  fan  or  blower  76,  each  operated  by  a 
No.  759,357,  granted  May  10, 1904,  whereby  motor  77,  preferably  electric.  By  reversing  ’ 

I  am  enabled  to  secure  a  more  efficient  clink-  the  direction  of  rotation  of  the  motors  77  the 
55  ering  effect  tlian  if  such  combustion  zones  fans  can  be_ alternately  used  for  blower,  or  1:0 
were  not  partiallv  coincident.  This  result  exhausters,  as  will  be  understood.  Leading 
may  lie  secured  cither  bv  placing  one  gun  from  the  flues  73  are  branches  78,  which 
above  the  other,  as  shown/or  by  so  throttling  communicate  with  a  tunnel  79,  preferably 
the  air-pipe  56  of  one  that  its  trajectory  will  embedded  m  the  ground,  so  as  to  be  insulated, 

‘O  lie  less  tlian  tliat  of  the  other.  I  prefer  to  and  (he  end  of  which  leads  either  into  the  ir5 
mount  the  guns  35  and  36  so  that  their  axes  rear  ?nd  of  the  cooler  29,  so  as  to  take  the 
may  be  changed  with  respect  to  that  of  the  place  of  the  pipe  from  the  fan  33,  or  it  may 
burner  in  order  that  the  position  of  the  maxi-  lead  directly  to  the  end  of  the  burner  1,  as 
mum-heat  zone  mav  be  varied  longitudinally  shown.  Dampers  or  valves  89  are  used  for 
6S  of  the  burner  to  suit  the  special  conditions  of  cutting  off  the  pipe»73  and  78,  as  will  be  evi-  130 
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with  the  chamber  7,  the  stack  8  will  be  di 
pensed  with. 

5  The  operation  of  the  device  is  as  follows: 
A  wood-file  is  first  started  in  the  burner  and 
pulverized  coal  is  blown  through  tho  aux¬ 
iliary  nozzle  58  until  the  burner  is  well 
started.  Pulverized  fuel  is  also  continuously 
to  supplied  by  tho  conveyer  62  to  the  hoppers 
67  of  the  several  guns,  and  by  means  of  the 
feed-screws  40  the  tulics  30  of  each  gun  will 
lie  kept  full  of  the  material.  The  motor  52 
being  started,  the  shaft  50  will  be  turned,  os- 
15  dilating  the  rock-shaft  46  and  successively 
withdrawing  the  plungers  41  of  each  gun  in 
the  rear  of  the  tubes  30  to  permit  tho  fuel  to 
fall  in  front  of  the  withdrawn  plunger.  As 
the  plunger  moves  forward  the  small  charge 
20  of  fuel  will  be  forced  into  the  gun-barrel.  As 
the  plunger  41  of  the  upper  gun  36  moves 
forward  (sec  Fig.  5)  the  valve  54  will  dis¬ 
close  the  air-pipe  56  leading  to  that  gun,  and 
a  charge  of  air  will  therefore  enter  the  same 
25  and  project  the  charge  of  fuel  into  the 
burner.  As  the  valve  moves  in  the  opposite 
direction  it  coincides  with  the  forward  move¬ 
ment  of  the  piston  of  the  other  gun,  in  which 
the  same  operation  is  repeated.  Thus  the 
30  fuel  will  be  fed  to  tho  burners?  with  a  succes¬ 
sion  of  impulses,  which,  as  before  stated,  are 
preferably  so  regulated  that  the  fuel  pro¬ 
jected  from  one  gun  will  produce  a  heat  zone 
which  overlaps  that  of  the  other  gun.  If  do- 
35  sired,  the  auxiliary  nozzle  5S  can.be  shut  off, 
or  when  an  increased  heating  effect  at  the 
lower  end  of  the  burner  is  desired  the  feed  of 
fuel  can  be  continued  through  said  auxiliary 
nozzle.  Wheil  the  burner  has  thus  been 
40  started,  cement  material  is  continuously 
supplied  to  the  hoppers  15  of  the  several 
feeding  devices,  and  the  feed-screws  12  there¬ 
of  introduce  the  uncalcined  material  int"  ,l— 
upper  end  of  the  several  burners,  which 
45  tating  will  cause  the  material  to  progress 
slowly  toward  its  lower  or  rear  end  through 
the  intense  heat  of  the  burning  fuel,  thereby 
effectively  calcining  the  material.  The  burn¬ 
ers  1  are  very  long,  so  that  before  the  fresh 
50  material  reaches  a  zone  of  effective  tempera 
ture  it  has  the  opportunity  of  robbing  til 
combustion-gases  passing  to  the  stack  S  of 
portion  of  their  heat,  so  as  to  thereby  reduc 
the  temperature  of  said  gases.  -After  th 
55  material  has  been  thus  burned  ii  drops  ou 
of  the  lower  end  of  the  burners  onto  the  shelf 
30  and  falls  into  the  cooling-cylindei 

which  it  is  met  by  cold  air  from  the  - 

33.  A  large  part  of  the  heat  from  the  cal- 
60  cined  material  is  taken  up  by  this  air,  which 
consequently  enters  the  burner  in  a  highly- 
heated,  and  therefore  desirably  efficien 
condition.  At  the  same  time  the,  calcint 
material  will  be  sufficiently  cooled  to  enab 
05  it  to  be  transported  safely  by  the  conveye 


1  regenerative  devices  are  used  at 
the  upper  end  of  the  burner,  as  shown  in 
Figs.  11  and  12,  one  of  the  dampers 1  80  will 
be  moved  to  open  the  flue  73,  leading  into 
one  of  the  cylinders,  closing  tho  flue  78  ini-  7< 
mediately  below,  and  the  other  damper  will 
be  moved  to  close  the  flue  73,  leading  to  the 
other  regenerative  cylinder,  opening  the  flue 
78  adjacent  thereto.  The  motor  77  for  op¬ 
erating  tho  fan  of  the  former  cylinder  will  7; 
be  rotated  to  work  tile  fan  as  an  exhauster, 
the  other  fan  being  worked  as  a  blower.  It 
will  thus  be  seen  that  the  hot  combustion- 
gases  from  tho  burner  will  be  drawn  through 
one  of  the  regenerative  cylinders,  so  ns  to  in-  81 
tensely  heat  the  refractory  material  74  there¬ 
in.  Air  is  being  blown  through  the  other  cyl¬ 
inder,  absorbing  heat  from  tho  refractory 
iterial  in  the  same  and  passing  through 
»  tunnel  79  into  the  cooler  29,  from  whence  8 
passes  into  the  burner.  When  the  refrac¬ 
tory  material  in  the  regenerative  cylinder 
first  referred  to  is  sufficiently  heated  and  the 
heated  refractory  material  in  the  other  cylin¬ 
der  sufficiently  cooled,  the  motors  and  dam-  y 
-  ire  are  reversed,  so  that  the  products  of  com- 
istion  will  be  directed  through  the  second 
ovlindcr  and  air  will  lie  blown  downwardly 
through  the  first  cylinder.  In  this  way  the 
refractory  material  in  the  two  regenerative  9 
cylinders  will  1ms  alternately  heated  by  the 
combustion-gases  and  cooled  by  air  passing 
through  the  same  on  its  way  to  the  lower  end 
of  the  burner,  as  will  be  understood. 

It  will  be  observed  that  the  apparatus  as  a  1 
whole  is  simple  and  efficient  in  co — * 
entirely  automatic,  and  of  relatii 
of  operation,  since  heat  which  is  now  lost  in 
the  combustion-gases  is  absorbed  by  thefresh 
material  passing  through  the  upper  portions  i< 
of  the  burner,  and  heat  which  is  now  lost  in 
the  calcined  material  is  retained  by  1  icing 
taken  up^bv  the  air  entering  the  burner  at  its 

Having  now  described  my  invention,  what  1 1 
I  claim  as  new,  and  desire  to  secure  by  Let¬ 
ters  Patent,  is  as  follows: 

1 .  In  a  clinkering  or  incinerating  appara¬ 
tus,  the  combination  with  a  long  slightly-in¬ 
clined  tubular  burner,  of  a  feed-trough  ex-  1 1 
tending  into  the  Imre  of  said  burner  at  its  up¬ 
per  cm!  and  dose  to  the  bottom  thereof,  said 
trough  living  freely  movable  out  of  said 
burner  in  a  horizontal  direction,  a  support 
for  said  trough  in  its  in  and  out  positions  and  1. 
means  for  forcing  unbumed  material  through 
said  trough,  substantially  as  set  forth, 

2.  In  a  clinkering  or  incinerating  apjiora- 

clined  tubular  burner,  of  on  open-top  feed-  1: 
trough  extending  into  the  Imre  of  saul  burner 
at  its  upper  end  and  close  to  the , bottom 
thereof,  said  trough  being  freely  movable  out 
of  said  burner,  a  support  for  said  trough  in 
its  in  and  out  positions,  a  conveyer  ir  said  1, 
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trough,  and. -means  for  supplying  unbumed  ] 
material  to  said  trough,  substantially  as  set  | 

forth.-  . 

3.  In  a  clinkering  or  incinerating  appara- 
5  tus,  the  combination  with  a  long  aUghtly-in- 
dined  tubular  burner,  of  an  open-top  feed- 
troUgh  extending  into  tho  bore  of  said  burner 
and  freely  movable  entirely  away  from  said 
burner,  a  conveyer  in  add  trough,  a  hopper 
to  above  said  conveyer,  and  a  conveyer  for  sup- 
plving  unbumed  material  to  said  trough,  the 
omm  top  of  said  hopper  being  of  sufficient 
extent  as  to  be  capable  of  receiving  unbumed 
material  from  the  conveyer  throughout  a 
15  considerable  range  of  movement  of  the  feed- 

trough,  substantially  as  set  forth. 

4  ln  a  clinkering  or  incinerating  appara¬ 
tus,  the  combination  with  a  long  skghtly-in- 
dined  tubular  burner,  end  a  stationin'  stock- 
■0  chamber  into  which  the  upper  end  of  the 
burner  extends,  of  a  feed-trough  extending 
through  said  stack-chamber  into  tho  bore  irf 
the  burner  and  close  to  the  bottom  thereof, 
said  feed-trough  being  freely  movable  en- 
,,  tirelvawavfrom  said  bumerand  stack-cham¬ 
ber  tn  a  horizontal  direction,  and  means  out¬ 
side  of  the  stack-chamber  for  supplying  un- 
humed  material  to  said  feed-trough,  substan¬ 
tially  as  set  forth. 

30  5."  In  a  clinkering  or  incinerating  appara¬ 

tus,  the  combination  of  a  long,  rotating,  ap¬ 
proximately  horizontal  burnrr  means  for 
supplying  unbumed  material  to  the  same  at 
its  upper  end,  a  pair  of  regenerative  cylinders 
35  alternately  connected  with  the  bumer^at_itx 


upper  enu,  means  w  kui..m;  -  - 
said  cylinders  with  the  lower  end  o. 
burner  and  a  reversible  fan  connected  with 
each  of  said  cylinders  for  exhs.usUngcombus- 
40  tion-gues  therefrom  or  blowing  air  therein, 
substantially  as  set  forth.  . 

6.  In  a  clinkering  or  incinerating .appara¬ 
tus,  the  combinationof  a  long.appronmstefr 
horizontal,  tubular  burner, 

5  tus,  the  combination  of  a  long,.pprox.m‘it  >y 

SSSSSS&isBfe 

”  iSs  ass'.SES**- 

°8h' In  a  clinkering  or  incinerating  apP^' 
tus,  the  combination  of  a  long,  aPP  .  Beu_ 
60  horizontal,  tubular  Ijumer  a  rnam  P"^, 
matic  feeding  device  for  blowing  pmv 
Cin£3  bqmer  me^  or  ^^ 
said  feeding  device  with  respect  t 
Tudinalexm  of  tho  bumer.sndaa  M»uary 
6$  feeding  device  for  forcing  a  reduced  charge 


pulverized  fuel  therein,  substantially  a9  set 
I  forth. 

9.  In  a  clinkering  or  incinerating  appara¬ 
tus,  the  combination  of  a  long,  approxi¬ 
mate  horizontal,  tubular  burner,. a  pneu-  70 
— t — is— j.  device  for  blowing  intennit- 

I  — „_6w  of  pulverized  fuel  into  said 
burner,  and  an  auxiliarv  feeding  device,  for 
forcing  a  continuous  charge  of  pulverized 
I  fuel  therein,  substantially  as  set  forth.  75 

10.  In  a  clinkering  or  incinerating  appara- 
I  tus,  the  combination  of  a  long,  approxi¬ 
mately  horizontal,  tubular  burner,  a  pair  of 
fuel-feeding  devices  swiveled  with  respect  to 
the  burner,  and  an  auxiliaiy  fuel-feeding  do-  80 
vice  fixed  in  relation  to  said-burner,  substan¬ 
tial^- as  set  forth. 

I  .  if.  In  a  clinkering  or  incinerating  appara¬ 
tus,  the  combination  of  a  long,  approxi- 
raately  horizontal  burner,  a  plurality  of  fuel-  85 
1  feeding  devices  for  feeding  pulverized  fuel 
into  said  bumere,  means  for  operating  said 
feeding  devices  so  as  to  cause  the  heating 
zonesderived  therefrom  to  overlap,  and  an 
auxiliary  feeding  device  for  forcing  a  reduced  90 
snpplyof  pulverized  fuelinto  the  burner, sub¬ 
stantially  as  set  forth. 

I  12.  In  a  clinkering  or  incinerating  appara¬ 
tus  the  combination  of  a  long,  approxi¬ 
mately  horizontal,  tubular  burner,  a  plu-  9! 

therefrom  to  overlap,  and  an  auxiliary  feed-  n 

|  M 13!  IiTaclinkering  or  incinerating  appw»- 

tus,  the  combination  of  a  tubular  a 

Pm 

i3rrfSsv»S»&p'*-'-' 

substantially  asset  forth- 

1  14.  In  a  clinkering 


I  ^Saisf.sr1' 

fc^mkenngormcmOTt'^Jffip*^ 


iid  burner, 
substan¬ 


tial  means  for  swiveling  »»  6“"-- - 
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0  reptacles  »ud  in  tie  closing-plates  thcrcfi 

-  These  thin  sheets  are  capable  of  yielding  u 
c  tier  pressure  due  to  the  swelling  of  the  acti 
h  material;  but  on  account  of  the  small  an 

-  to  which  the  strains  are  confined  the  dist. 
v  lion  will  bo  flight  anil  the  sheets  will  retv 
'  to  their  original  shapes  when  the  pressi 
K  ceases.  Preferably  a  senes  of  plates 
,e  ranged  as  described  an;  removably;  secui 
h  within  ownings  fnrnted  in  a  larj;e  gntl  of  o 

sidcrable  thickness-say. ono-sixtecnthof 

£ 

rr 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  residing  at  Llew- 
ollvn  Park,  Orange,  in  the  county  of  Essex 

c  m'd  State  of  New  Jersey,  haTe  invented  a  cer¬ 
tain  new  and  useful  Method  of  Coating  Elec- 
trolytically- Active  Material  with  Flake-Like 
Conducting  Material,  of  which  the  following 
is  it  description.  . 

io  Mv  invention  relates  to  an  improved  proc¬ 
ess  for  coating  clectrolvUcally-acUve  mate- 
with  flake-like  conducting  material;  and 
»  particuJi 


material  for  tho  purpose  may  be  employed. 
The  miring  of  the  sticky  material  with  the  55 
active  mass  is  preferably  effected  in  a  suitable 
I  mixer  wherein  little  or  no  pressure  is.  ap¬ 
plied— such,  for  example,  as  that  descnjMd 
m  my  Patent  No.  605,668,  of  Juno  14, 1888. 
After  tho  sticky  material  has  been  jnnm»i*ir 
1  mired  with  the  active  moss  and  1 


.slates  particularly  to  a  boy, 

>  mv  improved  storage  battery. 

J&sssssesss^ 

like  conducting  material  even  when  thelsttcr 
5  MKtrodeposUcd 

o  active  material  is  of  such  nickel 

,.3“±i3fvri3s 

*5  tw«n  thosewhich  P>“ 

tity  of  a  reblCHtMd^“™Sd 
surfaces  of-tho  active  Etrkvmaterial-  The 
50  with  a  thinlayerof  ifmolasaee, , 


been  intimately  60 

mixed  with  the  active  moss  and  while  pref¬ 
erably  in  the  mixer  I  add  the  flake-like  con¬ 
ducting  material— such  as  flake  granhite, 
or  flake-like  metallic  nickel,  or  cobalt,  or 
nickel-cobalt  alloy— and  continue  the  muting  65 
until  practically  the  whole  exposed  surfaces 
of  all  the  active  particles  are  covered  with  the 

SS£Sli-“",'SStS£ 

of  gas.  Whatever  tho  particular  disposition 
of  the  flakes  or  scales  upon  or  with  respect  to 
I  the  active  particles  may  bo  tho  fact  is  that 
by  the  process  described  the -active  particles 
Jo  practically  covered- as  to  their  entire  sur-  8 
faces  by  flakes  or  scales  of  .  tho  conducting 
- 1  *  -itable  proportions  which  may 

are  eight  parts,  by  weight,  of 
„vJU  uYuivAid  ana  two  parts,  byweight,  of 

r-“ 

dried  and  is  then  applied  in  the  usual  way  to 
to^kets  of  the  battery-grid  andjubj iroUd 

Sirfl  thtt6 oPrSSrib*'S ™PloM  or 

mass  in  position,  and-in  this  condition  the 

tTp^r^t^e 

thoroughly  mssolveddutu  Athor- 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Tnoius  A.  Edison 
citizen  of  the  United  States,  residing  at 
Llewellyn  Pork,  Orange,  in  the  county,  of 
c  Essex  and  State  of  New  Jersc}*,  have  in¬ 
vented  certain  new  and  useful  Improvements 
in  Phonograph  Records  or  Blanks,  of  which 
the  following  is  a  description.' 

This  application  is  a  division  of  an  appU- 
,0  cation  fifed  February  11,  1903,  Serial  No. 

^heobject  of  my  invention  is  the  produc¬ 
tion  of  a  phonograph-blank  suitable  for  re¬ 
ceiving  a  cut  record  comsponding  accu- 
,  c  ratelv  to  sound-waves  and  free  from  extra- 
5  ncous  surface  variations  or  disturbances,  so 
that  no  sound  will  be  reproduced  other  than 

JO  copy  such  a  master  “f  ^  ^ 

resulting  duplicates  obtained  from  the  ma- 
nSormold  by  well-known  processes  are 
superior  to  records  as  now  n»dc  whether 
onSnal  or  duplicate,  in  a  number  of  respects, 
je  winch  will  be  pointed  out. 

5  I  find  that  in  order  to  produce  an  abso¬ 
lutely,  perfect  master  from  which  a  corre¬ 
sponding  matrix  or  mold  can  be  subse- 

,5  a  substantially  continuous  shaving  to  bo  _cU^ 

35  bv  the  recording  device  and  that,  finally, £ 

ssfeir  s:?:v.rii  5  us 

■yaA'ysaxg- 

5C  “'Sints  afso  th.it  the  depth  of  U.e 
record  can  be  considerably  increased, sons  to 
Shy  permit  very  loud  sounds  to  bo  re- 


corded  without  danger  of  the  recorder  vi- !' 
brating  clear  of  the  surface,  and,  finally,  that  55 
a  perfectly  smooth  record  will  be  cut,  even 
when  very  deep,  with  a  substantially  con- 
|  tinuous  chip,  so  as  to  entirely  eliminate  the 
scratchy  sounds  now  duo  to  the  mere  cutting 
of  the  present  material.  ,  60 

I  Preferably  the  inventionconsista  in  the  em¬ 
ployment,  for  the  manufacture  of  the  master , 

1  of  a  neutral  or  nearly  neutral  soap  soluble  m 
alcohol  andin  hot  water  and  by  preference  a 
I  soda  soap  and  in  the  manipulation  of  this  65 
material  to  put  it  into  the  required  form  for 
1  use  in  receiving  a  sound-record. 

Reference  is  hereby  made  to  the  accom¬ 
panying  drawing,  which  illustrates  diagram- 
I  maticaily  a  master-record  embodying  one  70 
form  of  my  invention. 

1  In  carrying  the  invention  into  effect  I  pre¬ 
fer  to  proceed  os  follows:  Any  of  the  finer 
qualities  of  the  soaps  of  commerce  are  cut  in 
•  Sinslibcs  and,  if  necessary,  arc  dried.  Some  75 
of  these  soaps— like  Pears’  soap,  for  exam¬ 
ple — contain  so  little  water  that  a  special 
drying  is  not  necessan-.  The  dry  shced  ma- 
tenBMs  now  dissolved  in  ethyl  alcohol  main¬ 
tained  in  a  heated  state  by  hot  watcr-in  a  8. 
water-jacket,  for  instance— until  the  alcohol  . 
is  nearly  saturated.  A  small  quantity  of 
water  is  added  to  clear  the  solution,  which  is 
I  then  filtered  through  a  fine  cloth  in  a  funnel 
heated  by  a  surrounding  water-jacket.  The  8; 
1  filtered  solution  is  now  heated  in  any  suitable 


filtered  solution  is  now  ncaica  in  any  sun.au, 
way  until  enough  alcohol  is  evaporated  to  re 
suit  in  the  production  of  a  viscous  mass  capa¬ 
ble  of  being  cast  into  a  blank  by  any  of  the 
well-known  casting  processes  now  used  for  90 
manufacturing  phonograph-blanks,  inesc 
blanks  may  be  either  disk-  like  or  cylm- 
|  drical  or  of  other  form  according  to  the 
particular  kind  of  records  which  are  to  be 
1  made.  The  blank  after  it  has  become  cool  is  95 
hard  and  firm  cnourii  to  mamtain  its  shane. 
under  normal  conditions,  its  hardness  de- 
1  pending  upon  the  amount  of  water  and  alco¬ 
hol  remaining  in  the  material.  Blanks  made 
in  this  way  are  now  turned  roughly  to  their  1= 
approximate  desired  size  and  are  allowed  to 
season  in  a  warm  room  for  several  days,  dur¬ 
ing  which  they  become  gradually  harder,  due 
to  further  loss  of  alcohol  and  wafjr.  The 
blanks  are  then  ready  for  use  after  they  have  v 
I  been  turned  to  the  proper  size  for  receiving 
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I  cement  mixture  which  is  deposit? 
j  able  stock-house  for  the  purpose, 
j  so-called  “small-rock  stock-housi 


vented  a  certain  new  and  useful  Improve-  In  carrying  my  invention  into  cfFec 
ment  in  Apnaratus  for  Grinding  and  Sepa-  pass  the  iimterial  from  the  small-roc 
ratin':  I'ine  Materials,  of  which  the  following  house  to  u  suitable  separating  appar 
is  a  description.  which  the  small  proportion  of  suifi 

10  My  invention  relates  to  improved  appa-  fine  particles  in  the  original  cnished  i 
ratus  for  separating  and  grinding  fine  mate-  will  lie  removed.  The  coarse  tailin 
rials,  and  purticularlv  to  apparatus  for  feed-  the  separator  are  returned  to  the  g: 
ing  ground  material  from  grinding-rolls  to  rolls,  preferably  arranged  in  a  plur 
a  suitable  separating  device  and  for  return-  sets,  and  pass ‘through  the  same,  hi 
15  ing  the  tailings  of  the  separator  to  the  grind-  the  most  part  reduced  to  sufficient 
ing- rolls  for  reminding,  whereby  the  latter  for  ultimate  burning.  The  ground  1 
wdl  always  be  furnished  with  the  maximum  from  the  grinding  apparatus  is  now  r 
load  of  material.  When  the  grinding-rolls  to  the  separator  along  with  material 
are  arranged  in  a  plurality  of  sets,  as  is  prof-  directly  from  the  small-rock  stock-h 
20  erable,  it  becomes  important  that  eaeli  set  of  that  the  material  entering  the  sepan 
rolls  shall  be  furnished  at  all  times  with  the  he  composed  of  11  mixture  of  very  f 
maximum  load  of  material,  and  it  is  neces-  coarser  particles.  I  find  that  by  pas 


if  material,  and  it  is  neces-  courser  particles.  I  find  that  by  pas 

. .  . .  japaeity  should  be  present  fine  particles  through  the  separator 

when  one  or  more  of  the  sets  of  grinding-rolls  rentlv  with  a  very  considerable  haul  of 
5  are  shut  down  for  any  purpose.  particles,  preferably  in  excess  of  t 

My  improved  apparatus  is  of  such  a  char-  particles,  a  superior  separation  is  < 
actor  that  a  plurality  of  sets  of  grinding-rolls  since  the  coarser  particles  prevent 

. 1 . u...!  with  the  maximum  load  of  particles  from  clotting  or  aggregat 

imes  without  interfering  in  effect  a  more  perfect  presentation  of 
e  shutting  down  of  any  one  particles  to  the  effect  of  the  separat 
tits  for  any  purpose.  dium,  preferably  blasts  of  air.  The 


may  he  supplied  with  the  maximum  load  of  particles  from  clotting  or  ugg 
material  at  all  times  without  interfering  in  effect  a  more  perfect  presentatit 
>0  any  way  with  the  shutting  down  of  any  one  particles  to  the  effect  of  the  sej 
or  more  of  the  units  for  uny  purpose.  dium,  preferuhly  blasts  of  air. 

Although  the  apparatus  has  been  espe-  tus  for  returning  the  course  taili 
cially  designed  for  use  in  connection  with  the  separator  to  the  grinding- rolls 
manufacture  of  Portland  cement  and  has  character  as  to  carry  a  hulk  of  1 
5  been  utilized  in  practice  in  that  special  field,  ficient  at  least  to  supply  all  of  t 
yet  it  will  he  understood  that  it  may  he  cm-  rolls  with  the*  maximum  load, 
ployed  in  connection  with  the  separating  and  ment  being  such  that  when  any  of  th 
grinding  of  fine  materials  of  any  desired  ing- rolls  are  shut  down  the  resulting 
character.  '  of  material  will  he  returned  to  the  snt: 

o  In  the  handling  of  material  in  bulk  requir-  stock-housi*.  In  this  way  the  grindin 
ing  reduction  to  great  fineness  it  is  usual  to  ratus  will  always  he >  supplied  with  th 
effect  the  grinding  hv  a  series  of  operations,  mum  loud  of  material  whether  all  th< 
so  jus  to  secure  a  product  of  gradual  I  v-<ie-  ing-rolls  are  operating  or  not. 
creasing  size.  For  instance,  with  my  Port-  My  invention  can  be  carried  o'’ 

5  laud-cement  plaut  I  first  pass  the  limestone  t  ion  with  any  suitable  separatin 


and  from  this  stock-house 
5  when  needed  and  mixed  in 
portions  of  lime  and  comcn 


each  carbon.  Carried  by  tho  shaft  57  is  a  e. 
small  milled  adjusting-wheel  59,  connected,  c 
5  with  ft  pulley  60,  over  which  runs  a  belt  61  to  U 
a  pullev  62  at  the  joints  between  the  links  55  .t 
and  56.  The  pulley  62  is  connected  with  a  Y 
second  pulley  03,overwluch  runs  a  belt  64  to  t 
(lie  pullev  54,  so  that  obviously  by  rotating  " 

,o  the  idjuiting-wheel  59  either  carbon  may  be  c 

raised  or  lowered,  as  may  be  desired.  At  the  * 

mime  time  the  carbon-controlling  mechanism  \ 

is  independent  of  the  rheostat,  although  the 
adjusting-wheel  50  is  located  adjacent  to  the  i 
is  controller  58,  so  that  the  operator  may  con-  ’ 
trol  either  of  these  elements  byono  hand. 

The  entire  apparatus  is  sufficiently  com-  • 
pact  as  to  enable  the  two  adjusting-wheels  50  ■ 
and  controllers  58  to  be  teadi  y  operatedby  a 

40  single  operator  sitting  in  front  of  thenpparn- 
tus  and  viewing  the  two  arcs  simultaneously,  ■ 
as  1  shall  dcscribo.  Tliis  is  done  bv  employ¬ 
ing  a  main  sight-opening  G5,  (see  Fie.  4),  m  ; 
which  is  mounted  a  prism  66,  (see  Fig,  2,1  j. 
whose  facets  are  arranged  opposite  openings 

67  of  the  tubes  68.  At  their  ends  the  tubes  !. 

68  are  provided.with  enlargements  69,  (see  , 

Fig  3  )  in  which  are  mounted  prisms.  lO. 
(See  Fig.  2.)  Leading  down  from  the  prisms 
50  70  are  sight-tubes  71,  at  the  lower; ends  of  ; 
which  is  mounted  a  prism  or  mirror  . 2  oppo-  | 
site  the  carbon  and  into  which  the  arc  is  re-  : 
llected.  Consequently  in  the'  main  sigiu-  | 
tube  65  the  two  arcs  may  be  observed,  ana 
-  -  thev  nmv  be  kept  in  their  proper  position  and . 
”  condition  bv  manipulating  cither  the  con¬ 
troller-handle  5S  or  the  adjusting:w heel  o9 
Since*  the  sighting  devices  are  earned  m  me 
bridge,  obviously  the  relation  between  each 
6c  carbon  and  the  adjacent  prisms  1 2  does  not 
change  as  the  carbon  follows  the  scam  to  be 
weldeck^tice  j  fm(]  that  a  superior  welding 
operation  is  jierformed  when  the  metal  is  uv 


extending  parallel  witb  one  or  me  movuu. 
clamping-surfaces  10,  so  that  regardless  c 
tlie  movements  of  this  clamping-surface  th 
track  or  guide  74  will  always  present  th 

teS'-tasrs 

face  10  so  as  to  bo  adjustable  back  and  fort 
with  the  same  to  bear  the  proper  relatic 
thereto  at  all  times.  These  tracks  73,  7 
and  75  substantially  inclose  tho  con  and  pr 
vide  ways  tijion  winch  the  .burners  maytrav 

sides6  of°the  can  adjacent 'to  the  top  therei 
Four  of  these  burners  ore  used,  one  mount- 
on  each  track  and  of  any  suitable  characti 
For  instance,  each  burner  may  comprise 
small  casing  76,  (see  Fig.  1?,)  having  one 
more  gas-vents  77  and  encircling  the  tub 
lar  valve  7S,  having  a  vent  or  vents  70  thei 
in  adapted  to  be  brought  into  line  with  t 
|'  vents  77  to  permit  gas  to  escape  through  t 
I  hitter  Each  of  tho  valves  78  is  connected 
: a  rubber  hose  (not  shown)  for  conducting  f 
to  the  same.  Obviously  when  the  parts  i 
1 1  in  the  position  shown  in  Fur.  13  gas  will  i 

:  i 

j  >  £SnheVvifv°es^ ^8  U  eJc^'by  a'™ 

!  tho  narts  bein"  iiomiallv  maintained 
the  position  shown  in  Fig.  l:Vbylightsprir 

I  [s'  maintained  ntTs  « afihw  position 
li  means  of  a  spring  81 ,  which  will  he  gradu. 

1  ’w^t^^th'ttenre^vSS" 
6  return  each  burner  Wits  starting  posit 
E  when  released.  Several  burnere  are  ai 
!  maticaUy  operated  by  four  arais  82  mour 
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UNITED  STATES  PATENT  OFFICE. 

THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  ORANGE,  NEW  JERSEY. 

PROCESS  OF  MAKING  ARTICLES  BY  ELECTROPLATING. 


To  all  whom  it  may  confer*: 

Bo  it  known  that  I,  Thomas  A.  Edison,  of 
Llewellyn  Park,  Orange,  in  the  county  of 
Esso*,  'State  of  New  Jersey,  have  invented 
5  certain  Improvements  in  tho  Processes  of 
Making  Articles  bv  Electroplating,  of  which 
the  following  is  a  description. 

Mr  invention  relates  to  an  improved  proc¬ 
ess  for  making  articles  by  electroplating, 
xo  and  particularly  for  making  cans  or  recepta¬ 
cles  for  uso  with  storage  batteries  of  my  im¬ 
proved  tvpo  and  as  I  describe  in  anapplica- 
tion  for  "Lottere  Patent,  filed  on  even  date 
herewith,  Serial  No.  175,819.  The  process 
15  has  been  gotten  up  especially  with  tho  object 
in  mind  of  making  such  cans  or  receptacles 
of  iron;  but  it  may  bo  carried  out  for  the 
manufacture  of  other  articles  and  from 
other  metals  or  combinations  thereof.  The 
JO  particular  value  of  a  can  or  receptacle  for 
storage  batteries  made  by  a  plating  process 
as  I  shall  describe  resides  in  the  tact  that 
such  an  article  is  entirely  seamless,  so  that 
the  necessity  is  done  away  with  of  einploy- 
35  ing  solder,  which  maybe  affected  by  the  alka¬ 
line  electrolyte  used  with  such  batteries. 
The  problem  of  making  a  storage  battery 
can  or  recoptaclo  or  other  essentially  hollow 
article  by  a  plating  process  of  iron  presented 
30  very  great  practical  difficulties,  since  such 
metal  during  a  plating  operation  tends  to 
contract,  anil  unless  special  provision  is  made 
to  overcome  the  same  tho  contraction  will 
result  in  the  metal  cracking  or  scaling  from 
35  any  molds  or  forms  on  which  it  may  bo  plated. 
Furthermore,  in  the  plating  of  iron  the  for¬ 
mation  of  gas-bubbles  would  result  in  tho  de¬ 
posited  coating  being  pitted  or  actually  per¬ 
forated,  which  would  of  course  destroy  the 
40  utility  of  the  completed  article.  Further¬ 
more,  an  clectrodeposited  coating  of  iron  is 
extremely  weak  and  brittle  in  nature,  and 
articles  made  therefrom  without  subsequent 
treatment  would,  not  be  available  for  com- 
45  mercial  use.  ,  , 

Tho  process  which  I  hove  invented 
which  will  be  presently  described  has 
evolved  after  a  long  senes  of  .experu 
and  results  in  the  production  of  a  plated  arti- 

50  de.such  as  a  battery  can  or  reoeptacle,  which 

may  "be  made  of  iron,  which  will  be  perfectly 
smooth  and  coherent  throughout,  bemgen- 
tirely  free  of  pits  or  holes,  and. which  when.; 
finished  is  very  strong  and  tough. 

55  In  order  that'  the  invention  may  be  better 
understood,  attention  is  directed  to  " 


companying  drawings,  forming  a  part  of  this 
specification,  and  in  which — 

Figure  1  is  a  cross-sectional  view  taken 
through  one  of  the  plating-tanks  which  is  60 
used  in  carrying  my  process  into  effect,  the 
assumption  being  made  that  the  articles 
which  are  to  be  produced  are  one-piece  iron 
battery  cans  or  receptacles ;  Fig.  2,  a  separate 
side  elevation  of  tho  mold  or  former  used  in  65 
the  manufacture  of  such  cans  or  recepta¬ 
cles;  Fig.  3,  a  cross-sectional  view  on  the 
lines  3  3  of  Fig.  2  looking  downward;  and 
"ig.  4,  a  view  corresponding  to  Fig.  3,  show- 
ig  a  modification.  7° 

In  all  of  the  above  views  corresponding 
parts  are  represented  by  the  same  numerals 
of  reference.  . 

In  tho  carrying  of  my  process  into  effect 
ad  in  the  preferred  embodiment  thereof  I  75 
>ake  use  of  three  plating-tanks,  in  which 
..istinct  plating  operations  take  place.  I 
prefer  to  uso  three  separate  tanks  m  order 
that  the  operations  may  be  continuous,  sc 
that  while  one  plating  is  going  on  in  one  W 
a  succeeding  plating  may  be  taking  placi 
another  tank,  and  so  on.  It  will,  however, 
bo  understood  that  the  same  tank  may  be 
used  for  the  several  platings,  although  on 

it  will  obviously  have  to  be  cleaned  85. 
_  a  fresh  solution  used  for  the  subse¬ 
quent  plating-operations,  The  several  tanks 
used  may  be  all  of  tho  same  construction,  s< 
a  description  of  one  will  su 


_ r _ ,.  . . . for  all. 

Tho  tank  1  is  in  tho  form  of  a  long  open  9c 
trough  having  one  or  more  wooden  cross-  ■ 
pieces  corresponding  to  the  several  molds  or 
formers  which  may  be  used  therein.  Each 
cross-piece  2  is  formed  with  o  bearing  .3,  in 
which  is  mounted  a  vertical  shaft  4,  having  a  9; 
bevel-gear  5  at  its  upper  end.  Meshing  with 
each  of  the  gears  5  is  a  bevel-gear  6  on  a  lon¬ 
gitudinal  shaft  7.  In  this  wav  it  will  be 
obvious  that  a  plurality  of  the  shafts  4  may 
be  driven  from  the  same  mam  shaft.  Each  u 
form  or 


u.ittee-piece  9  at  its  upper  end,  with  wluch  i< 
the  lower  threaded  end  of  the  shaft  4  engages, 
so  that  the  mold  will  be  rotated  by  said  shaft. 
Each  of  the  molds  is  provided  with  a  remov¬ 
able  section  10,  which  may  be  sepaxated 
from  the  main  portion  of  the  mold  to  f acili-  1 : 
tate  the  removal  of  the  completed  article,  as 
will  be  explained.  The  removable  section 


order  that  it  mav  be  made  tough  ami  strong  scribe  in  application  for  Letters  Patent  filed 
5  I  prefer  to  anneal  the  same.  For  this  purpose  November  28, 1902,  Serial  No.  133,112.  Fi- 1 
the  articles  after  plating  are  introduced  into  nally  the  can  or  receptacle  is  nickel-plated 
a  closed  retort  and  heated  to  a  red  heat,  be-  on  its  outside,  so  as  to  prevent  the  same  from 
ing  then  allowed  to  slowly  cool.  Preferably  oxidation,  and,  if  desired,  an  additional  coat- 
this  heating  of  the  articles  is  effected  in  a  ing  of  nickel  may  be  applied  to  the  inside 
■o  non-oxidizing  atmosphere,  such  as  in  an  at-  thereof  and  welded  thereto.  The  can  or  re- 
mosphere  of  hydrogen  gas,  so  as  to  remove  ceptade  is  now  finished  and  is  ready  to  re- 
any  possibility  of  oxidizing,  and  after  an-  ceive  the  electrodes,  after  which  the  top  or 
Dealing  the  articles  are  allowed  to  cool  in  the  cover  is  soldered  in  place, 
same  atmosphere.  Cans  made  in  this  way  can  be  manufac- 

iS  In  tho  case  of  Btorage-battery  cans  or  re-  tured  very  cheaply,  they  are  of  superior  an- 
ccptarles  it  is  necessary  that  tho  copper  origi-  pearance,  they  are  very  strong  and  tough, 
nally  deposited  on  the  graphite  should  be  re-  they  are  free  from  pita  or  holes,  they  do  away 
moved,  since  this  metal  is  slightly  soluble  in  entirely  with  the  necessity  of  using  solder- 
au  alkaline  electrolyte  in  tho  presence  of  elec-  joints,  and  they  are  well  suited  for  the  pur- 
jo  trolysis.  This  removal  of  the  original  cop-  pose  for  which  they  are  designed.  Whenar- 
ncr  coating  is  preferably  effected  by  filling  tides  of  other  forms  or  of  different  materials 
the  can  or  receptacle  with  a  solution  of  a  are  made,  tho  process  will  be  modified  as  will 
mixtureof  copper  nitrate,  Cu(NO,)„  and  so-  suggest  itself  to  persons  skilled  m  the  art. 
dium  nitrate,  (NaNO„)  orsodium  nitrate  can  Having  now  described  my  invention,  what 
j  c  alone  be  used  in  the  solution.  The  can  or  re-  1  claim  as  new  therein,  and  desire  to  secure 
ccntaclc  is  now  used  as  an  anodo  of  a  plat-  by  Letters  Patent,  is  as  follows: 
ing-bath,  a  copper  cathode  being  introduced  1.  The  process  of  making  a  storage-bat- 
thercin  and  a  pliung-current  applied.  When  tery  can  or  receptacle,  which  consists  m  coat- 
the  solution  contains  copper  nitrate,  as  is  mg  a  film  ofeopper  on  a  foimer  ofsuitable 
,o  preferable,  the  copper  wilfbe  plated  off  from  shape,  m  plating  a  film  of  iron  on  the  copper 
’  fhe  inside  of  the  canor  receptacle  and  be  re-  coating,  and  in  removing  the  copper.  fctm, 
covered  on  the  cathode;  but  when  sodium  substantially  as  set  forth, 
nitrate  is  alone  used  the  copper  thus  removed  2.  .The  process  of  making  hollow,  seamless 
formslnsoluble  copper  hydrate,  which  can  be  articles,  which  consists  in  coating  a  former 
,5  recovered  from  thVsoluUon  in  any  suitable  with  a  wax-like  material,  in  applying  a  con- 
35  wav  I  prefer  to  apply  a  preliminary  coat-  ducting  coating  thereto,  in  electroplating  a 
togof  copper,  since  Sfmd  that  the  iron  tends  layer?!  copper  on  the  conducting  coatrng,  in 


4°  onTwcffion  is’ *£lb5  Sd  which  ro  coating  to  be  removed^  mfmally=t- 
sista  the  tendency  to  contraction.  The  do-  mg  the  copper  deposit  from  the  iron,  mbstan- 

the  former  or  mold  the  depoat  u  thick  charcoal,  passing  a  current  through  said 

the  co™*18!  whic*‘  “  the  ^^el  is  anode,  batf  and  cathode  and  simultaneously 

6o  age-bat  ery work;  whereas  th i  mclreim  an^  ^  ^  cattodo.to  ^  rubbed  oi 
apphed  -to  the  finished  can  it  is  bk  yta  he  by  said  partjcie3i  whereby  a  continu- 

thin  and  imperfect  at  the  camera.  0 us  and  oven  deposit  of  iron  is  obtained,  on 

copper  cf.ftting  tta^ upper  said  cathode,  sutSantially  as  set  forth. . 

«5  edge  ready  to'reraive^he'^^eror cap! a^ff  5..  The  process  oi  electrodepositmg  non, 
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UNITED  STATES  PATENT  OFFICE. 


THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  ORANGE,  NEW  JERSEY, 
ASSIGNOR  TO  NEW  JERSEY  PATENT  COMPANY,  OF  WEST  ORANGE, 
NEW  JERSEY,  A  CORPORATION  OF  NEW  JERSEY. 

DIAPHRAGM  FOR  TALKING-MACHINES. 


Be  it  known  that  I,  Thomas  Alva  Edison, 
t  citizen  of  tlie  United  States,  and  a  resident 
of  Llewellyn  Park,  Orange,  in  the  .county  of 
5  Essex  and’ State  of  New  Jersey,  have  invcnt- 
’  ed  certain  new  and  useful  Improvements  in 
Diaphragms  for  Talking-Machines,  of  which 
the  following  is  a  description. 


10  diaphragms  for  talking  machines  both  for 

- ’ing  and  reproducing,  and  my  object  is 

vide  an  improved  dtanliragm  that  will 


>  provide  an  improved  dtanliragm  that  will 
be  readily  responsive  to  vibrations  of  com¬ 
paratively  great  amplitude.  ■ 

it  With  diaphragms  as  now  made  in  the  form 
3  of  a  continuous  disk  (or  a  series  of  disks  of 
decreasing  diameters)  clamped  rigidly  at  its 
edge,  the  extentnf  the  amplitude  to  which 
the  diaphragm  is  capable  of  vibrating  is 
10  necessarily  very  limited,  since  the  material 
of  which  it  is  formed  is  not  only  flexed  as  the 
diaphragm  vibrates  on  cither  side  of  tho  me¬ 
dial  line,  but  undergoes  strctcliing  and  con¬ 
traction  as  it  moves  away  from’ or  toward 
.<  the  medial  line.  This  limited  capacity  of  the 
diaphragm  to  partake  of  any  considerable 
degree  of  amplitude,  limits  in  a  measure  the 
loudness  of  the  reproduction.  If  it  were  at- 
tempted  to  remedy  this  defect  by  increasing 
to  the  diameter  of  the  diaphragm  or  materially 
reducing  its  thickness,  the  reproduction 
would  not  be  increased  but  would  become 

more  or  less  llabbv  or  hollow.  , 

Another  difficulty  encountered  with  di 
te  pbragms  as  now  constructed  is  that  the  1 
aiatance  to  the  vibrating  effect  is  not  unifor 
as  the  diaphragm  moves  to  either  side  of  the 
medial  line,  but  enormously  increases  with 
the  amplitude,  so  that  even  if  such  dia¬ 


ls  phragms  were  capable  of  vibrating  to  a  con¬ 
siderable  extent,  the  [lower  available  ,o  0Pr 
erato  them  would  be  insufficient  to  effect 


that  result  without  incurring  undue  wear  on 
the  record  surface.  To  effect  a  materially 


15  increased  amplitude,  I  propose  the  making 
of  a  diaphragm  in  wluel,  .Utwo 


a  either  side  of  the 


a  much  greater  amplitude  than  is 
joiible  while  the  resistance  to  the  vibration 
does  not  materially  or  obiccUODably  increase 


•  To  this  end  tho  invention  comprises  a  du- 
1  plex  diaphragm  njado  of  at  least  two  disks,  5; 
1  each  of  which  is  radially  slotted  so  that  each 
1  disk  will  constitute  a  scries  of  reeds,  and  the 
slots  of  the  disks  being  staggered  so  that  a 
continuous  surface  will  be  presented  for  ac¬ 
tuating  the  sound  waves.  Said  disks  are  Si 
I  preferably  cemented  together  by  means  of 
an  clastic  cement,  sucll  as  a  solution  of  gum 
'  rubber,  in  order  to  prevent  undue  resistance 
in  vibrating..  If  two  disks  as  above  described 
were  alone  used,  each  of  the  reeds  would  bo  6 
flexed  throughout  substantially  its  entire 
1  length,  whereas  the  best  results  are  obtained 
if  the  flexure  is  substantially  limited  to  the 
base  of  each  reed,  so  that  each  reed  will  sub- 
I  stantially  vibrate  as  a  whole.  To  secure  7 
this  effect  I  preferably  form  each  section  of 
1  the  duplex  diaphragm  of  a  series  of  disks 
sav  three  in'  number,  of  gradually  reduced- 
diameter,  whereby  the  vibration  will  be 
practically  limited  to  the  thinnest  or  outer  7 
portion.  Having  constructed  a  diaphragm 
of  two  disks  or  senes  of  disks  as  explained, 
the  central  opening  formed  therein  is  closed 
by  a  pair  of  Ujghti corrugated  disks  seated  on 
rubber-gaskets  and  with  which  connection  8 
I  is  made  to  the  recording  or  reproducing 

6l^norder  that  the  invention  may  be  better 
I  understood  attention  is  directed  to  the  ac- 
comparing  drawing  fonrnng  part  of  this  f 
I  onrcificfltion.  ftnd  in  whicn — 

figure  lisaplanviewofthe  improved  dm- 
pliroim.and  Fig.  2  is  a  sectional  view  on  the 

;  “in  both'of&cL  views  the  same  parts  are  < 
represented  by  corresponding  reference  nu- 

“  Afsbown,  thediaphragmm 

laminated  sections  is  thus  constructed,  a  can 
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Be  it  known  that  I.  Thomas  Alva  Edison, 
a  citizen  of  the  United  Slates,  residing  at 
IJewellvn  Park,  ( ) range,  in  the  county  of  Es- 
j  s ex  ami  Slste  of  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in 
Storagc-llatlcrv  Electrodes,  of  which  the 
•  following  is  a  description. 

In  mv  improved  iron-nickel  storage  bat- 

*°  trosle  is  admixed  with  a flake-lilreor foliated 
conducting  substance  bv  wliich  contact  be¬ 
tween  the  active  particles  is  secured.  The 
material  which  I  have  heretofore  used  for 
15  this  purpose  is  Hake  graphite,  wliich  is  cheap 
and  capable  of  living  subdivided  into  flakes 
or  scales  of  great  thinness.  I  find,  however, 
that  Hake  graphite  when  subjected  to  the  ef- 

to  solution,  undergoes  a  change  in  its  contact 
resistance,  so  that  after  a  long  timc(  a  suffi¬ 
cient  change  in  this  respect  may  take  place 
as  to  diminish  the  capacity  of  the  battery. 
In  experimenting  with  insoluble  metals  in  a 
=5  flake-like  or  foliated  form,  I  ascertained  the 
curious  fart  that  in  the  case  of  metallic  nickel, 
it  is  ouite  difficult  to  secure  good  contact  in 
an  alkaline  solution  unless  excessively  high 
contact  pressure  is  used.  This  phenome- 
ja  non  may  lx-  possible  attributed  to  the  forma¬ 
tion  of  an  inriaible'and  excessively  thin  film 
of  non-conducting  oxid  on  the  metallic 
surfaces  under  the  effect  of  electrolysis. 
Metallic  cobalt  on  the  other  hand,  is  not 

JS  face  is  very  sligitlv  attacked  by 'electrolysis 
vet  good  contact  "with  tile  active  particles 
may  Ik-  secured  when  mixed  therewith, 
even  when  no  pressure  is  used  other  than 
40  the  weight  of  the  particles  themselves.  It  is 
possible,  however,  that  the  vorv  slight  elec¬ 
trolytic  action  on  the  metallic  flakes  or 
scales,  if  made  wholly  of  cobalt,  might,  in  a 
long  time,  gradually"  disintegrate  the  same, 
4$  and  for  this  reason  1  consider  it  undesirable 
to  rely  on  metallic  cobalt  alone.  I  therefore 
prefer"  to  make  use  of  a  nickel-cobalt  alloy, 
containing  sav— CO  per  cent  of  cobalt  and 40 
per  cent  of  nickel  made  in  any  suitable  way, 
50  such  as  by  fusion  of  the  two  metals,  or  by 
simultaneous  electrolytic  deposition,  as  I 
describo  in  my  application  for  Letters  Pat¬ 
ent  filed  concurrently  herewith.  In  the  case 


practiced  in.tho  manufacture  of  bronze  . 
powder.  In  the  case  of  electrolytic  deposi¬ 
tion,  the  films,  as  I  describe  in  my  said  con-  *0 
current  application,  will  naturally  form  into  - 
flakes  or  scales,  assuming  curled,  wrinkled, 
or  curved  shspes.  With  such  a  cobalt- 
metal  alloy,  good  contact  with  the  active 
material  will  be  secured  by  the  mere  weight  6s 
of  the  Istter  without  additional  pressure, 
while  at  the  same  time  the  very  slight  elec-  . 
trolytic  action  on  the  cobalt  will  not  pene¬ 
trate  into  the  alloy  to  a  harmful  extent,  so  . 
that  the  flakes  will  preserve  their  metallic  70 
identity.  This  desirable  characteristic  of 
the  nickel-cobalt  alloy  is  present  even  when 
the  proportions  of  the  two  metals  are  widely 

The  scales,  flakes,  foils  or  films  of  the  me-  75 
tallic  cobalt  or  cobeilt  nickel  alloy  are  added 
to  the- active  material  in  any  suitable  way, 
examples  of  which  I  disclose  in  my  concur¬ 
rent  applications.  For  instance,  the  active 
particles  0/  nickel  hydroxid  in  the  form  of  So 
dry  granules  may  be  covered  with  a  sticky- 
material,  such  as  molasses.  The  metallic 
foils  may  be  then  added  to  entirely  cover  tho 
surfaces  of  said  granules;  the  mass  so  ob¬ 
tained  may  be  then  placed  in  the  usual  per-  85 
forated  pockets  and  a  moderate  pressure  ap¬ 
plied,  after  which-  the  molasses  is  entirely 
dissolved  out,  and  a  final  pressure  applied  to 
effectively  consolidate  the  entire  mass.  Or 
instead,  "the  metallic  conducting  foils  or  90 
flakes  may  be  formed  into  a  spongy  or  honey¬ 
comb  coherent  integral stmetureby  welding 
a  looso  mass  of  the  metallic  flakes,  after 
which  tho  active  material  may  be  intro¬ 
duced  within  the  same  by  successively  dip-  95 
ping  into  ft  solution  of  the  active  salt  and 

I  claim  as  new  therein  and  desire  to  secure  by 
Lcttere  Patent  is  as  follows:  .  IOC 

4  An  electrode  mass  for  storage  batteries 
employing  alkaline  electrolytes,  comprising 
an  intimate  mixture  of  a  suitable  active  ma¬ 
terial’ and  metallic  flakes,  scales  or  films 
formed  wholly  or  in  part  of  metolho  cobalt,  10. 
substantially  as  set  forth. 
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DISCHARGING  APPARATUS  POR  PELT  CONVEYERS. 


certain  new  anil  n>eful  lliMtharging  Anna-  , 
tali:.-  fur  licit  t'lmvcycrs,  of  which  tile  fol-  : 


.-tat ion  the  la-It  is  pas-ed  over  supportin': 
n.lli-r-  Ml  iii-po-ei!  as  to  form  the  belt  in  ah 
S  nr  Z-.-hajie.  whereby  nmterin!  mav  bo  dts- 
IG  charged  from  the  upper  run  of  ‘tlte  licit 
through  conveying  elnitcs  or  may  lie  tils- 
charged  on  to  the  lower  ran  of  the  belt  so 
a-  to  lx-  rarrii-d  to  the  next  station.  In  usin'* 
l*It  conveyers  of  this  typo  on  an  extensive 
SO  scale  in  connection  with  the  manufacture  of 
Portland  cement.  I  find  that  the  belts  become 
very  rapidly  worn,  since  at  each  discharging 
station  the  material  fulling  from  the  upper 
tc  ihe  lower  run  of  the  licit  requires  to  be 
S5  it, ovtd  from  a  state  of  rest  to  the  speed  of 
the  bolt,  which  may  lie  as  high  as  GOO  feet 
per  minute.  And  the  same  objection  is  cn- 
countered  in  operating  any  conveyer  where 
the  material  is  deposited ’thereon  substan- 
30  tially  from  a  state  of  rest  or  when  moving 
at^a  less  speed  than  that  of  tlie  conveying 

The  object  of  my  present  invention  is  to 
provide  improvements  in  discharging  ap- 
35  jiamtus  wherein  ohjectionahlc  wear  on  the 
belt  will  be  overcome,  and  to  this  end  the 
invention  consists  in  providing  means  in 
combination  with  the  lielt  whereby  material 
"'til  lie  deposited  thereon  while  moving  in 
the  direction,  and  at  substantially  the  sur¬ 
face  jineed  of,  the  belt. 

With  a  conveyer  of  the  type  specifically 
referred  to  the  invention  consists  in  intcr- 
posing  between  the  upper  and  lower  runs  of 
°  “1®  belt  at  each  discharging  station  a  suit¬ 
able  projecting  device  by  means  of  which 
the  material  falling  from  the  upper  run  of 
the  belt  will  be  projected  forwardly,  so  that 
when  it  Is  received  by  the  lower  run  of  the 
'  licit  its  velocity  will  lie  substantially  coinci¬ 
dent  therewith.  The  special  form  of  pro¬ 
fiting  device  which  I  prefer  to  employ  for 
tins- purpose  is  a  drum  or  roller  provided 
with  radial  wings  on  its  periphery  for  re¬ 
ceiving  and  propelling  material  forward. 


j  on- uf  the”!  *'  connections  from 

>  1  "r>*cc  •!'«'  the  inventnui'ninv  beVtter 
i  understood,  attention  is  dircctcd’to  the  ac- 

•  companymg  drawing  forming  part  of  tin's 

Figure  1,  is  a  longitudinal  sectional  view 

•  Ilf  the  apparatus  in  its  preferred  form,  at 

•  one  of  the  discharging  stations-,  as  applied 

:  to  a  conveyer  of  the  special  type  referred  to; 
:  n  cro-.s-sectional  view  on  the  line  2 — £ 

1  °  T  a  .  *''F- “  diagrammatic  view. 

In  these  views  corresponding  parts  are 
represented  by  the  same  numerals  of  refer- 

i  1  represents  a  suitable  endless  conveying 
;  belt,  which  is  shown  in  use  in  connection 
1  with  three  discharging  stations  2,  3  and  4. 

I  refer  to  the  run  5  of  the  licit  entering  the 
|  discharging  station  ns  the  upper  run,  and 
;  the  run  C  of  the  belt  leaving  the  same  dis¬ 
charging  station,  as  the  lower  run.  At  each 
discharging  station  the  upper  run  of  the 
Mt  pauses  over  a  pulley  7  and  the  lower  run 
passes  from  a  pulley  8.  Any  suitable  and 
well-known  arrangement  mav  be  employed 
to  give  the  belt  a  trough-shape,  so  as’  to 
facilitate  the  handling  of  the  material.  At 
each  station  I  provide  a  shelf  0  on  which  the 
material  may  accumulate  in  a  pile  10  (see 
dotted  lines  Fig.  1),  and  extending  out  from 
each  side  of  the  shelf  are  chutes  11  having 
vertical  legs  12  which  discharge  into  a  suit¬ 
able  stock  house.  From  each  of  these  legs 
the  material  will  be  formed  into  a  pile  13 
which  when  it  becomes  large  enough,  will 
close  the  mouth  and  fill  up  the  legs  12  and 
chutes  11,  so  as  to  thereafter  overflow  the 
shelf  0  and  fall  upon  the  lower  run  to  bo 
carried  on  to  the  next  station.  If,  however, 
it  is  desired  to  provide  means  at  each  sta¬ 
tion  for  cutting  off  the  discharge  of  material 
thereat,  each  chute  11  may  be  provided  with 
a  suitable  Valve  14  (see  Fig.  2)  which  may 
be  eleised  when  it  is  desired  to  cut  off  the 
discharge  of  material. 

.Heretofore  with  apparatus  of  this  type 
the  material  from  the  shelf  0  fails-  vertically 
on  the  lower  run  6  and  requires  to  bo  started 
from  rest  bv  the  belt,  so  as  to  thereby  ob¬ 
jectionably  wear  the  belt,  especially  when 
the  material  i3  of  a  hard,  erosive  nature, 
like  Portland  cement  To  obviate  this  de¬ 
fect,  I  interpose  a  device  between  the  upper 
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TilOMAS  A.  EDISON.  OF  LLEWELLYN  PARK.  NEW  JERSEY. 
FLUORESCENT  ELECTRIC  LAMP. 

Mo.  868,307.  .  Specification  of^ttars  Patent.  P.tm.t.d  «pt.  Jo 

Appllctlaa  £W  la9s, 5„[112,  ^  ^  8^^.105,233. 

Re  it  known  IhatTlWi,  A  ■  ,  ,1  *hicb  P™  through  tho  end.  of  the  bulb  nnd 

.ho  Uni.«l  SU..™,  t^iX  “ Ll^Xk,  i“  tbo  SSiTo  Su*  'IT  , 

6  r  ,moy-  in-  - ^ *  ssi0 S 

rwcent  Electric  Lamp*,  oTwhichttl'  Mto^n/St  ‘he  g',“  'haU  n°‘  ^  “  “"™tratcd  one,  bn 
specification.  ®  °Ut  ovcr  a  ttr,“a  due  to  the  glanc 

nj^ntr *, tr  ;n  vrbfa  to produM  iigtt *  iSfisiwAis*: 

15  tai'wWnctTwhillTnuo^o  wh“  m"t-nt  thl°  ChT'  *,1<!n,,ant  “%  °f  thughun,  it.  v"|‘«ri^uT, 

2-2  *&KS  L°™  t:  b“?baBl'  «'  throe  gin-  end.  i,  covered  with  rectioru  of 

many  ^ chcL^V °f  tion  °f  tho  tub<?*  ^  «P«*dIy  preventtho  ra 
ray  of  ROnteen  amt  ,»!**  *?*“  #u^i<!ctcd  to  the  X  being  thrown  back  from  the  electrodes  Ii,  C  tow; 
,k  irrjotrn  thm  '  uv  chemicals  arc  now  well  ends  of  tho  bulb,  and  causing  them  to  be  throw 

gnauro  power  of  convention  of  tho  vibratiZnavre  or  '^tef  ^a  "wie  cwf  “  PV<!  * 
1m*  powerful1 'act.  to”  ^nC!!,at0  "W'ough  FU  the  coating  of  powdered  cty.il.  of  tong 

39  .Idotir  p’n,fcrabI>-/“’^a^F'u"  uptinK-  bteC|r^n„f17e'bn^' 
tcbC£r^ rH°( A‘ ™w"puc: 

WOP  ‘  "  "dfeTd00r°Ut“f  “ ‘P**6*  -  «r  -  the  powdered  o*Jb,  and  then  b.oti 
33  ^v  l’  Zn  8  2°  ~  balb ■  WhlCh  cnvd°P  buIb  ted  hot  in  a  glare-blowcri.  flame  while  the  1 
JO  may  be  of  glass  or  other  transparent  material,  or  it  may  rotated.  The  rotation  of  the  bulb  causes  the  n 
bo  of  a  material  opaque  to  light,  in  which  case  the  crys-  crystals  to  spread  out  over  the  surface,  to  whirl 
e^Uo  ”t^ra"ly  ba  pUcc?  up™  0,0  oul'i<I»  “'.the  adhere  by  the  refteningof  tho  glam.  The  bulb  , 

<0  taSmUtT411  l,y  Ul°  '“f  t"  P">C'™'  "  llult  arwhirh^tho^MHCB^d'molecula^bomhardinenY 

krTn^T^r.  •'k<'  R'“’  lll“  b'ing  a  “  at maximum,  when  the  hull.  i.  ,„u,,l  „,I 

to  grind  the  cryvtuls,  ami  to  two  only  three  which  will '  electricity,  the  effect  of  Ihetlmb^dm ™t'"f  t” 
pare  tough  .  dO-mceh  ecrecn  and  which  are  excluded  culm  of  the  reeidual  gaa  i.  to  cure  the  powdered 
by  a  15*me.h  rereen.  rtato  to  fluorereo  briUianlly  with  a  pun,  white 

UutUmyPr„vmri  Cr'"”t^']1Cll0n^|  !h° ^rap  for  eanying  A  .ingle  bulb  ol  moderate  Kie  can,  by  thin  rarer 
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a  ?tiannTTlthu\TVst'SALVAErISO}i'  ^^“•^^•wrewiinnflicimt'tcn 

E  Sxanl^t’  °?T'  *1  11,6  c?unty."f  gction  “luriiV'man5a“ure.  P  Tiifs"^ 
B  S,l“te  of  lNo",  m-  treatment  presents  important  advani 

vented  a  certain  new  anil  useful  Method  of  in  connection  with  the  nresent  i„nt 
Making  Storage-Battery  Electrodes,  of  which  w  ill  bo  explained 
the  following  is  a  description.  Second:  The  mass  obtained  in  this 

,V  ''"cntlon  relates  to  an  unproved  is  now  introduced  within  perforated  noi 
10  itor^o  l.^i  electrode  elements  for  fonnable  inclosing  -  pockets  of  suflii 

n  g.nb„,  ,p;  T°  m  F<llson  typ?-  ,  strength  to  resist  the  bulging  or  disrut 

In  an  application  filed  on  even  date  here-  strains  encountered  in  actual  use,  and  di 
with  I  describe  the  improved  electrode  ele-  the  tendency  of  the  active  material  tc 

,,  c;>'ls,t,ruc.tc<1  y .accordance  with  inv  pan.1  by  absorption  of  the  electrolyte 

15  present  method,  and  have  quite  elaborately  electrolytic  action,  and  by  the  pressui 
explained  the  correct  condition  which  should  gas  generated  within  the  mass!  In 
exist  in  the  active  material  to  secure  the  best  filling  the  pockets  with  the  mixture  of  at 
results.  Assuming  the  invention  to  be  car-  material  and  conducting  flakes,  I  intro, 
ned  out  in  connection  with  the  manufacture  the  mixture  within  the  pockets  in  relati 
20  of  the  nickel  mass  and  that  metallic  flakes  of  small  increments  (from  fiftv  to' a  hum 
cobalt  or  cobalt-nickel  alloy  ore  used  there-  increments  for  eight  grams  of  the  nilxt 
with,  then,  the  best  results  arc  secured  in  and  I  subject  each  increment  to  one  or  r 
practice  when  the  conducting  films  or  flakes,  tamping  pressures,  preferably-  os '  muc 
overlying  and  lapping  upon  one  another,  20, DUO  pounds  per  square  inch!  each  pres 
25  constitute  a  close  net-\vork  of  metallic  con-  being  substantially  uniform,  so  that 
ductors,  extending  m  all  directions  through-  mass  throughout  will  be  umformlv  liij 
out  the  mass,  the  active  particles  being  compressed.  As  a  result  of  this  operat 
closely  compacted  in  engagement  with  the  the  active  particles  will  be  crushed  and 
conductors  so  as  to  mnke  good  contact  formed,  so  as  to  penetrate  the  films  of  sti 
30  therewith,  and  proper  circulation  through-  material,  greatly-  extend  the  area  of  con 
out  the  mass  being  afforded  by  providing  with  the  conducting  flakes  and  prevent 
•the  mass  with  a  net-work  of  circulating  smaller  particles  from  being  isolated  or  f: 
channels  extending  in  all  directions  and  pre-  making  imperfect  or  superficial  contact  y 
seating  a  substantially-  predetermined  pro-  the  conducting  flakes,  und  the  conduc 
J6  portion  of  porosity  relatively  to  the  entire  Hakes  will  lie  pressed  together  to  overlap 
mass.  As  I  poult  out  in  my  said  application,  form  a  net-w  ork  of  conducting  pntlis  extc 
these  peculiar  characteristics  an-  secured  ing  in  all  directions  throughout  the  m 
when  the  electrode  mass  is  subjected  to  The  mass,  as  a  whole,  will  furthermore  h 
special  treatment  before  its  introduction  closely  and  tightly  consolidated  as  to  prey- 
10  ynthin  the  containing  tubes,  during  its  in-  relative  movement  of  the  active  parti 
‘eduction  therein,  and  subsequent  to  such  with  respect  to  the  conducting  flakes,  , 
introduction,  end  this  special  treatment  com-  relative  movement  of  the  completing  fin 
prises  mv  present  method  and  w  dl  lie  cliiin  ed  w  ith  respect  to  each  other,  as  I  have  disc 
herein.  Broadly-stated,  my  improved  method  ered  that  if  such -relative  movement  ta 
15  comprises:  place  the  contact  condition  of  the  mass  - 

-  hirst:  Covering  the  particles  of  active  lie  seriously  impaired, 
materiel,  such  as  nickel  hvdroxid,  with  the  Third:  After  the  mass  has  been  tl 
conducting  films,  flakes  or  scales,  preferably  packed  in  increments  under  high  press 
cobalt  or  cobslt-nickel  rllnv.  I>V  a  nroc, -as  within  the  i,crfnr«te,l  nnn-,l.fnm,ihln 


nite  size  *hich  are  then  screened.  Those 
particles  passing  a  20  mesh  screen  and  re¬ 
jected  by  an  80  mesh  screen  are  first  mixed . 
with  water,  then  dried,  and  are  then  mixed 
-  with  a  suitable  sticky  material,  preferably 
stiff  molasses,  until  the  exterior  surface  of 
-all  the  particles  is  coated  with  the  latter.  I 
now  add  the  thin  metallic  flake-like  conduct¬ 
ing  metal  or  metals  (preferably  cohalt  or  a 
cohalt-nickel  alloy,  or  nickel  alone)  in  the 
form  of  relatively  small  films  or  scales  in-sub- 
stantially  the  proportion  of  twenty-four 
parts  by  weight  of  the  granular  oxid  and 
five  parts  by  weight  of  the  conducting  metal, 
"  and  intimately  mix  the  same.  Owing  to  the 
presence  of  the  thin  sticky  film  on  each  of 


when  the  mixing  is  complete  the  resulting 
"  mass  shows  to  the  eye  none  of  the  white  oxid, 
but  appears  to  consist  entirely  of  metallic 
granules. 

The  metallic  flakes  referred  to  may  be 
made  in  any  suitable  way;  for  example,  thin 
-  sheets  of  cobalt  or  nickel,  or  a  nickel-cobalt 
alloy  made  by  fusion,  may  be  rolled  into 
flakes,  oil  being  used  to  prevent  sticking,  as 
is  well  known,  for  instance,  in  the  art  of 
making  bronze  powder.  Or  instead,  the  hy- 
‘  droxid  of  either  metal,  or  the  mixed  hy¬ 
droxide  of  both  metals  in  the  proper  propor¬ 
tion  can  be  precipitated  in  the  usual  way, 
washed,  dried  and  granulated  to  the  proper 
size,  and  after  reduction  by  hydrogen  or 
otherwise,  passed  between  rolls  with  oil  to 
form  the  flakes,  as  I  describe  in  my  Patent 
No.  827,717,  granted  August  7,  1908.  In 
.  either  case,  it  is  desirable  to  anneal  the 
flakes  two  or  more  times  between  the  passes 
‘  of  the  rolling  operation  in  an  inert  gas,  pref- 
erably  hydrogen,  at  a  red  heat.  After  the 
flakes  are  formed,  it  is  preferable,  in  order  to 
increase  their  bulk,  to  pass  them  between 
very  Ape-crimping  rolls  by  which  they  will 
be  crimped,  corrugated  or  otherwise  dis¬ 
torted,  or  between  rolls  of  very  small  diame- 
.  ter  by  which  they  will  be  curled  or  formed 
into  minuto  curved  flakes.  Or  instead,  the 
flakes  or  foils  may  be  made  by  a  process  of 
electro-deposition,  as  I  describe  in  my  Pat¬ 
ent  No.  821,626,  granted  May  29,  ig06,  in 
which  event  the  subsequent  crimping  or  curl¬ 
ing  operation  may  be  dispensed  with,  since 
electro-deposited  films  naturally  assume 
curved  or  coiled  forms.  For  construction  of 
the  flakes  or  scales,  or  foils,  I  find  that  me¬ 
tallic  nickel,  although  perfectly  insoluble 
possesses  the  objection  that  good  contact 
with  the  active  material  cannot  be  secured 
‘  unless  an  undesirably  high  pressure  is  em¬ 
ployed.  This  fact  cpn  be  possible  attributed 
to  the  formation  of  an  invisible  film  of  non¬ 
conducting  oxid  by  the  action  of  electrolysis 
on  the  nickel  flakes.  Metallic  cobalt  on  the 
other  hand,  is  not  open  to  this  objection,  for 


although  its  surface  is  slightly  attacked  by 
electrolysis,  yet  good  contact  with  the  activo 
particles  is  secured,  even  when  no  pressure  is 
used  other  than  the  weight  of  the  particles 
themselves.  It  is  possible,  however,  that  7< 
the  electrolytic  action  on  the  metallic  flakes, 
if  lhade  wholly  of  cobalt,  might,  in  a  long 
time  gradually  disintegrate  the  same,  and 
for  this  reason  I  consider  it  undesirable  to 
rely  on  metallic  cobalt  alone.  I  therefore  ji 
prefer  to  make  use  of  a  nickel-cobalt  alloy, 
containing  say— 60  percent. of  cobalt  and  40 
per  cent,  of  nickel.  With  such  an  alloy  good 
contaot  with*the  active  material  will  be  se¬ 
cured  by  the  mere  weight  of  the  latter  with-  n 
out  additional  pressure,  while  at  the  same 
time,  oxidation  of  the  cobalt  will  not  pene¬ 
trate  into  the  alloy  to  a  harmful  extent,  so 
that  the  flakes  will  preserve  their  metallic 
identity.  This  desirable  characteristic  of  g| 
the  nickel-cobalt  alloy  is  present  even  when 
the  proportions  of  the  two  metals  arc  widely 

The  mixture  secured  by  adding  the  flakes 
to  the  coated  particles  is  dried,  and  is  prefer-  si 
ably  introduced  within  the  usual  sectional 
pockets  which  are  assembled  in  the  grid,  and 
hydraulic  pressure  applied,  as  I  describe  in 
my  said  patent,  to  engage  the  pocket  sections 
together  and  lock  the  latter  firmlv  in  the  si 
gnd.  The  grid  is  now.immereed  in  slightly 
alkaline  water  (sav— a  two  per  cent,  solution 
of  potassium  hydroxid)  until  the  molasses 
has  entirely  percolated  out  of  the  mass, 
which  can  be  effected  by  several  changes  of  k 
the  solution,  after  which  the  electrode  is 
again  subjected  to  pressure.  The  electrode 
is  now  dried,  and  is  placed  in  a  retort  through 
which  hydrogen  is  passed,  and  brought  to  b 
bright  yellow  heat.  The  presence  of  the  hy-  10 
drogen  atmosphere  prevents  any  oxidation 
of  the  metal  at  the  heat  used,  and  ,  the  two 
sections  of  each  pocket  will  be  thus  welded  to 
one  another,  and  the  metallic  flakes  or  foils 
distributed  throughout  the  mass  will  be  also  11 
welded  together  and  to  the  pocket  sections. 

In  other  words,  by  this  welding  operation, 
integrality. of  the  entire  metallic  parts  of  the 
electrodes  is  secured,  so  as  to  entirely  elimi¬ 
nate  metalhc  contacts  in  the  electrodo  ays-  11 

turnty  for  the  escape  of  gas  is  allowed,  reluc- 
mg  the  danger  of  gas  pressure  arising  in  the 

V1?  Pfrmlttine  a  much  cheaper  12 
8™de  °L8teei  l0  k  employed.  It  willof 
course,,  be  understood  that  the  heat  applied 
8  rWinP  option ' 
and  not  sufficient  to  result  in  melting  the 
metal  enough  to  cause  it  to  flow.  Aftar  the  I2i 
operatmn  thus  described  has  been 
effected,  it  becomes  necessary  to  remove  the 
^Tho  kt^e8iUm  oxid-  8in“  thc  fusion 
metafii  “  suPP°rt  for  sustaining  the 
metallic  films  prior  to  and  during  the  weld-  1J( 


ing  operation  has  now  been  fulfilled.  This  after  being  subjected  to  pressure  to  consoli- 
renipyal  can  be  secured  by  dissolving  out  the  date  the  metallic  sponge  on  the  active  ma- 
oxid  in  any  suitable  wav,  ae  for  example,  in  terial,  are  readv  for  use. 
dilute  acetic  acid,  which  does  not,  sensibly  It  will  be  understood  that  the  requisite  col- 
5  attack  the  metallic  parts.  lular  structure  can  be  secured  in  other  wavs 

As  a  result  of  the  operations  so  farfollowed,  than  by  the  process  above  indicated,  for 
I  obtain  a  structure  in  which  the  usual  per-  instance,  any  other  suitable  inert  refractory 
forated  pockets  ape  loosely  filled  with  a  fine,  granulnr  ma.erial  capable  of  being  dissolved 
quite  soft,  pithy,  readily  compressible,  or  otherwise  removed  may  be  employed,  in- 
10  sponge-like  or  honeycomb  mass. of  insoluble  stead  of  a  magnesium  oxid,  such  as'ignited  7R 
metal  or  alloy .presenting innumerable  cells  tricalcic  phosphate,  in  granular  form.  With 
all  connected  together,  and,  m  bulk  occupy-  this  material  the  operations  are  the  same  as 
ing  only  a  fraction  of  the  available  space  in-  those  followed  with  magnesium  oxid.  It  is 
closed  by  each  pocket  and  of  such  a  character  also  possible  to  omit  the  granular  material, 

16  as  to  make  good  contact  with  the  active  and  introduce  the  corrugated  or  curved  (lake  80 
material.  After  the  acid  has  been  washed  or  foils  looselv  into  the  pockets  by  jarring 
out  and  the  electrode  dried,  the  electrode  and  tampinfc.  "followed  by  welding  in  hyilr<£  . 
plate  is  preferably  subjected  in  a  hydrogen  gen.  and  impregnation  with  active  material 
atmosphere  to  heat,  insufficient  to  effect  a  as  described  in  mv  Patent  No. 854 .200.  grant- 
20  further  welding,  but  sufficient  to  effectively  ed  May  21,  1907."  g5 

clean  ail  the  metallic  surfaces  and  reduce  any  Improved  results  will  be  secured  when  the 
oxids  present,  so  as  to  permit  perfect  contact  pocket  sections  and  grid  of  each  electrode 
with  the  active  material  (for  example,  nickel  are  plated  with  cobalt-nicke!  alloy,  instead  of 
hydroxid)  which  it  now  becomes  neccssanr  with  nickel  . alone,  as  heretofore,  since  such 
25  to  introduce  within  the  cellular  mass.  This  an  alloy  materially  increases  the  character  of  go 
is  done  by  introducing  the  electrodes  in  a  contact.-  Such  on  alloy  mav  be  substan- 
closcd  chamber  connected  to  a  vacuum  tially  50  per  cent,  cobalt  and  50  per  cent.  ' 
pump,  and  whose  walls  may  be  heated,  for  nickel,  and  may  be  applied  by  elcctro-depo- 
lnstance,  by  a  steam  jacket.  I  now  intro-  sition  in  any  suitable  way.  "After  this  co- 
30  duce  within  the  inclosed  chamber  by  means  bait-nickel  plating  has  been  applied,  the  gs 
of  a  pump,  a  saturated  solution  of  a  suitable  metal  parts  are  preferably  welded  fry  the"  ap- 
.  nickel  salt,  preferably  an  ammoniacal  solu-  plication  of  heat  in  an  inert  gas.  such  as  hy- 
tion  of  nickel  hydroxid  made  by  dissolving  to  drogen,  so  as  to  relieve. any  condition  of  ten- 
saturation,  nickel  sesquioxid  in  amnipnia.  aion  in  the  deposited  coating. 

35  This  saturated  ammoniacal  solution  enters  In  the  accompanying  drawing,  forming  ioo 
at  the  bottom  of  the  chamber  and  gs  the  part  of  this  specification,  And  in  which  simi- 
level  rises  all  the  pores  or  cells  of  the  sponge-  lar  parts  are  represented  bv  the  same  refer- 
like  structure  will  be  filled"  with  the  same,  ence  numerals,  I  illustrate"  in  Fig.  1,  a  sec- 
The  surplus  solution  is  now  withdrawn  from  tional  view  on  an  enlarged  scale,  on  tho  line 
40  the  impregnating  chamber,  capillarity  pre-  1—1  of  .Fig.  2,  a  portion  of  a  grid  with  a  sec-  106 
venting  thc  escape  of  the  solution  from  the  tional  pocket  therein  of  the  type  disclosed  in 
sponge-like  structure,  the  vacuum  pump  is  my  Patent  No.  704,305,  dated  July  8th,  1902, 
operated,  and  heat  is  applied,  to  quickly  with  asponge-like  conducting  structure  there- 
e.vaporate  the  ammonia  and  water,  leaving  a  in  obtained  as' described,  and  Fig.  2,  a  plan 
45  deposit  of  nickelous  hydroxid  Oh  the  walls  of  view  of  a  portion  of  a  grid  on  a  somewhat  no 
the  many  cells,  the  ammonia  being  absorbed  smaller  scale,  showing  one  of  the  pockets  in 
in  water  or  otherwise  recovered;  By  repeat-  place.  In  these  drawings,  1  represents  the 
ing  these  operations  many  times,  the  cglls  grid,  having  a  series  of  openings  2  therein,  3 
may  be  almost  entirely  filled  with  the  active  and  4  are  the.  perforated  sections  of  the 
60  hydroxid,  care  being  of  course  taken  to  use  pocket, rrimpedinpositionwithiiieachof  said  ns 
at  all  times  a  saturated  solution,  in  order  openings,  and  5  is- the  sponge-like  conduct- 
that  the  active  material  deposited  within  the  ing  mass. 

cells  shall  not  be  dissolved  out-  during  the  While  I  prefer  to  employ  scales  or  flakes  of 
succeeding  operations.  By  depositing  the  a  suitable  metal  or  alloy  for  forming  the 

65  active  material  in -successive  layers  on  the  sponge-.ike  conducting  structure  surround-  i;o 
waljs  of  the  cells,  as  explained,  it  is  possible  ing  the  active  mass,  as  I  thereby  obtain  the 

to  so  regulate  the  amount  of  active,  material  greatest  porosity  With  the  least  weight  of 
thus  introduced,  as  to  provide  numerous  metal,  the  same  process  may  be  carried  out 
minute  connectea  channels,  extending  in  all  with  tho  metal  or  alloy  in’powdereil  form, 
fiirdirections  throughout  the  mass  and  leading-  although  at  a  sacrifice" of  weight,  since  ob-  125 
to  the  surface  thereof,  and  through  which  viouslv  the  relation  between  the  "bulk  of  tl.a. 
any  gas  generated  within  the  massmay  freely  metal  or  alloy  and  the  cubical  contents  of  tin 
escape.  The  electrodes,  thus  formed  are  now  cells  or  pores,  would  be  much  Jess  in  the  case 
removed,  the  exterior  surfaces  freed  from  of  the  metallic  powder  than  in  the  case  of 

66  any  oxid  which  may  adhere  to  the  same,  and  metallic  scales,  flakes  or  foils,  so  that  the  use  136 
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tmn  new  and  useful  Improvements  in  Ap-  \  of  a  slowly  moving  load  of  granular  tun 
jmratus  for  Grinding  Coal,  of  which  the  fol-  j  such  as  course  sand  or  crushed  cement 
lowin'*' is  a  description.  the  particles  of  which  vary  in  diametoi 

Mv  invention  relates  to  an  improved  up-  to  >  of  an  inch.  Provision  is  mu 
if)  para tus  for  the  fine  grinding  of  coal  prepara-  separating  from  the  granular  materii: 
torv  to  use  in  connection  with  fire  boxes  and  load  of  impalpable  coal  dust,  medial 
other  industrial  apparatus.  separated  thereby  from  the  air  current 

At  the  present  time  the  fine  grinding  of  the  dust  so  separated  will  be  automat 
coal  is  performed  in  tube  mills,  ball  mills  and  forwarded  to  the  stock  house  or  other 
l‘»  Ctriflin  mills,  the  sizing  of  the  particles  being  of  deposit. 

effected  by  screening  devices  through  which  In  order  that  the  invention  may  be 
air  currents  carrying  the  fine  particles,  are  understood,  attention  is  direct  ecflo  tl 
slowly  circulated.  Apparatus  of  this  sort  is  compaiiying  drawings,  forming  part  v, 
extremely  slow  in  operation  ami  a  plant  of  specification,  and  in  which — 

:o  any  considerable  capacity  occupies  a  rela-  Figure  1  is  u  side  elevation  of  the  aj 

The  object  of  my  invention  is  to  provide  dinal  sectional  view,  of  a  portion  of  the 
an  apparatus  for  the  fine  grinding  of  coal  in  rat  us  on  an  enlarged  scale,  Fig.  A  a  ho 
which  the  reduction  is  effected  by  means  of  tal  sectional  view,  illustrating  the  si 
.’•*»  grinding  rolls  and  in  which  the  sizing  is  se-  conveyers,  Fig.  1,  a  cross  sectional  vii 
cured  by  means  of  air  blasts,  whereby  the  ap-  the  line  1 — Kof  Fig.  2,  and  Fig.  5,  a  s! 
paralus  will  be  very  compact,  of  enormous  view  on  the  line  f> — 5  of  Fig.  3. 
capacity  compared  with  the  present  devices.  In  all  of  the  above  views  corrcspo 
ami  in  which  the  grinding  of  the  coal  can  be  parts  are  represented  by  the  same  nun 
so  carried  on  in  entire  safety  and  without  dan-  of  reference. 

To  tliis  end  the  invention  comprises  a  jiair  grinding  t lie  coal,  supplied  thereto  fr 
«»f  grinding  rolls  for  reducing  the  coal,  which  hopper  3,  by  means  of  a  roller  feed  I. 
latter  is  allowed  to  fall  or  flow  substantially  the  grinding  rolls  the  material  falls  L 
at  right  angles  to  an  air  blast,  whereby  the  hopper  o,  from  which  it  is  fed  by  a  rolle 
finer  portions  of  the  coal  will  he  blown  out.  0,  in  a  sufficiently  wide  stream,  so 
after  which  the  air  currents  with  their  load  of  flow  over  the  inclined  shelves  7— 7.  r 
fine  particles  are  directed  to  a  suitable  set-  shelves  are  located  in  a  blast  chamber  S 
tling  chamber  and  filtering  device,  by  means  plied  with  an  air  blast  from  a  blower  1). 
o  of  which  tlie  solid  particles  will  be  separated  air  currents  in  passing  through  the  elm 
from  the  air.  j  between  the  inclined  shelves  7,  will  ear 

Preferably,  the  apparatus  is  of  such  a  I  the  sufficiently  fine  particles  into  the  sc: 
character  that  the  particles  which  are  sufli-  and  filtering  devices,  the  velocity  of  the 
ciently  small  to  he  carried  off  by  the  air  being  suitably  adjusted  for  tliis  pur 
5  blast,  but  which  are  too  coarse  for  the  in-  The  coarse  particles  which  are  hot  carrii 
tended  use,  will  be  returned  automatically  by  the  blast  fall  into  a  hopper  10,  from  \ 
to. the  grinding  rolls  for  further  reduction,  they  are  conveyed  by  a  conveyer  11,  t 
Also,  the  apparatus  preferably  comprises  one  hoot  12,  of  an  elevator  13,  by  which  the 
*or  more  settling  chambers  in  which  much  of  elevated  to  the  hopper  3  to  again  pass  thr 
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mn!  !‘n  t  10  ''  alls  of  the  many  cells,  the  am-  the  case  of  the  metallic  powder  than  in 
lw«!K.  "“tcr  or  otherwise  case  of  metallic  scales,  Hakes  or  foils,  so  t 

innVTime  iL  rc(|CU,mg1  tluf  T™.1-10?3  !ho  ,,se  of  me,“1,ic  powder  would  proba 
am  times  the  cells  iitav  bo  almost  entirely  be  commcrcin  v  inapplicable  Finally 
U«f  with  the  active  hydroxid,  care  being  of  will  Ik,  undcret  Jod  tbit  the  spon4TkcV 
Iiunie  taken  to  use  at  all  times  a  saturated  ducting  structure  mav  be  used  for  suppt 
•lution,  111  order  that  the  active  material  de-  ing  the  active  material  independently  of 
osited  within  the  cells  shall  not  he  dissolved  usual  perforated pockets  in whidl  ciJe 
at  during  the  succcedmg  operations.  By  latter  mav  be  omitted.  I  consider  it  nrel 
epositmg  the  active  materinl  in  successive  able,  however,  to  use  the  perforated  nicta 
ivers  on  the  walls  of  the  cells,  as  explained,  pockets  ns  they  materially  strengthen  i 
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s  11  Uirv  kill!  should  havens  [^-Tl  l'11*1 
11  "j  consideration,  a  fixed  anil  cunsf  , 
ad,!  X-lnS'1?'  W  !"  '■^olnfel/.'ini'foi 

in  a*  .lot  to  dis  urh  ,?,1/1  }““!"«  thr".1'K1* 

p  3»Ss;nS£l" 

■LT  more  vm?l<a  SU“nb,'-e  ■clmmbcr  having  01 

i  f  s  °r  partitions  through  tvhici 
I  •  raft  passes,  formed  of  pnlvoriSent  or  s 
•f-  ute  fort  mi?  ’  l,resen1ti»fr  innumerable 
id  r  f  channels,  through  th.cli 
lie  nti  combustion  find  their  way, 
ft  !  "10  .'  *nlk  or  other  solid  m: 

tS<  tl,l‘rCV“i’  'Vl11  lx!  separated. 

'r  '“,®n  !f  made  for  effect  in;;  a  slow  m 
Ik  ;  "2!  ir  "r  intermittent 

ik  nc  granular  material  constituting  the  fii 

is  ionshT i""1’  “i Ulat. ,he  filtering  mcdiui 
is  constantly  undergoing  change?  to  pei 
id  hat  portion  of  ttie  cCalk  deposited  wil 
re  he  same  to  he  separated  therefrom,  as  I 
le  hereinafter  describe  and  claim.  By  t 
■f  continuously  changing  the  filtering  modi 
°  it  cannot  become  clogged  bv  the  acciinn 
'*  "f  ,llc  finc  material  or  chalk  therein 
•r  that  its  porosity  remains  unaltered  and  c 
v  seijuentty  its  resistance  to  the  draft  will 
I,  always  constant  so  as  not  to  affect  the  c 
e  (litions  within  the  kiln  or  other  source  of 
-  hot  gases  with  which  it  is  designed  to  coi 
e  orate.  In  addition  to  the  filtering  medii 
?  I  also  provide  a  settling  chamber  of  s 
'  ndc-nt  capacity  to  permit  the  velocity  of  I 
i  draft  to  be  vety  greatly  reduced,  so  that  t 
•  larger  bulk  of  chalk  or  dust  will  be  separat 
I  by  gravity.  The  chalk  so  separated  from  t 
i  dm  ft  may  lie  returned  directly  to  the  kiln 
passed  to  a  suitable  stock  house,  as  is  d 
:  j  scribed  in  application  :S10.2fl?.  The  filte 
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To  tf//  whom  it  mot/  conc/rn: 

Be  it  known  tl'iat  I.  Tiimi  hundred  threads  .  ,  . 

a  citizen  of  ||„.  rnii,.,i  <: '  rate  nf  (mi  ,,r  s  lo.‘he  mcli  is  used  the 

at  I.lcwellvn  I’ark.  ( >rat .  i„  J  m^mm 1!',mIrodlll^/an ind.T^  T'"  lw  °« 

K-'V  an, I  . .  Xl.«  W  ']*"!'•.  "u-lH  »»vo,u«on  of 

Imim,v":  <*2 # uto* « v,w ^mion c™. s„ 

and  other  Marl, in,-’  of  which  claimed.  '  ,rcs  hereinafter  set  forth  and 

'”v;  s,Sk,^,c.  . . .  ,nni° , "  &Tp^in« 

earringc  ’""whirl,  Z.rrCAC'n^Z''*  &  2>  <?  3  ST?." 

"•order  of  a  . . me-raol,  r,  r  1  '£■  i>-  «  a  detail  fron  vimT2 t ’L* '«•  1  ’ 

-ana-  i<  fed  Iran 'ver-eh  ,p  I  fears  wliiel,  ore  carr  ed hr  Th’ ,  °f  ^  'Pur 

dir,H  li,„,  of  movement  of  th,-  sur£!ro  f  ,1"  3,1,1  (l*  «x«l  rarf  whi  l  C3r‘ 

i  "*■»“'<  ”trS£g2’p”ii4'  “ft 

',r;rn:r;: «;;«••' ^7^1  tbn»b ?„&  ™ bv 7S 

arm  ,'.«.li.Kd  "iVi,  V.  iT1,‘,JfT,:,<!r  “  W  *»  n"mCrals  m  11,0  «™»I 

tfaSS i  ^sstiPiia&fa 

”f|Jff  'J,,‘  f'-.il . .  of  III.  fin]  I  ThTfMn^leM^ I  sndc  upon  [hobadrods.  90 

„  \  1  l1".'  . . . . lined  advanta-  shaft Twhld,  ?,  n  m9“n  c<1.»pon  the  main 

U"«,.  I,,  feed  the  rarnage  at  a  slower  rate  of  h  which  Ji  t  i  Pmndcd  with  a  feed  screw 

tluMi-e  ofi!  “n  1111  f"r  nilTl!a,1*,,a|  reasons  j  nia,leof  ^ni'tdi^f  one  Is  °,rilinaril.'' 
tan  e  of  „  ,vw  „f  |„„.r  pud,  i,  ,|e.  “  .?  P,'|“  of  one  one-hundredth  of  an 

‘r :  I’V'  T  3  of  different  pitd,  85 
Aronling  to  the  present  invention  „  verv  Cd-..“S,hos,b«:n  indicated.  In "n- 

""  .t a'**  of  travel  mar  l»-  obtained  for  ihe  1  «?^Cn!Cn  'T1  *’  *1,c  thread  of  the  screw  C  so 
ramaijc.  -„eh  for  example.  .“35  Ivor,  1  L  t*  ,r°*ate‘J  *•»«*.  i*  a  worm Mr" 
dii'tal  l,v  a  fled  ..row  Lvin-  two  ,  m,  O  i  i  2'f  0,1  3J,m  or  stud  8  which  is  per- 
thn-ads  to  the  i„eh  and  o'eraicH  i  .  'u  ^  '?  3J;is  of  the  shaft  5  anTis  90 
";,,al  "ay:  and  in  fact,  if  ,/esir  edd,!'  rate  i  0^“^"  m  «•£  W«k  0  by  a  set  screw 
*f  M  /"a.v  ^  <*!>!;, in»,i|  fr„m  a  fm!  ww  tlLnTS  won?t^ar  «  formed  with  an  in- 
!i:,V,i-  t hstii  niif  I, tin. In-, 1  iiin-ul  i./ti  ^  to  wh*di  is  secured  a  spur 

myl\  r.->u!i  u  ;u«*iuii|di-|H>(]  hv  °r  Plmo?  !2*.  *^hin^  with  thenar 

•JUuhii*;  for  III,.  nnl  ivfern.il  “  1  a. ^-ct mjl  mnion  13  which  Ls  journaled 

Lvar  carritil  l»v  th,.  rarri  i*'..  it.  11  P1?  ^  I11**”  111  «  socket  in  the  block  9 

«»lli  tlu-  frnf  *.JVW.  IvinT,  pivnuTrim  «!!  S.fc  T ' /C?T *  } 5*  7ihe  Pinion  13  mesliw 
aM'  t|u.r,.j,r  .!llf!  'v,»»  the  teeth  of  a  rack  10  which  is  secured 

means  which  n.tatc  will,  the  woriu  Vr '  ”  *  of  ie  P,lonoSTapl«  in  any  suit- 

t"r  example,  a  i,j„i,,n  ...  i  .  1,1  ol’ar,  a>.  :  aide  matitier,  tut,  for  example,  bv  heimr  sc- 190 
"inch  c.»-,p, -rates  will,  v.i',1,  ,  o ;?  ,l,e3,,s  '•‘i™1  ?•  eadi  end  to  plates  IT.  17  pronded 

t"r  impart im>  pro-re-dvi  "  !WJ.,ta  ;  "  ‘In  damping  screws  IS,  which  are  adapted 

carriage,  for  exainide  .  r‘  4  T'  i  .  ..  danip  upon  certain  projections  with  which 

H.V  of  the  in-tr„„  ,„;  „  .  !  •  ,  VK'  i  P.honograplis  of  the  type  shown  are  pro- 

roii  nie.-hes.  I),.  “  * 1,1 itch.'he  pin- |  vided.  J05 

of  tile  Worm  m-ir  ’ml,!:,;'  relative  sizes  The  block  9  is  supported  by  a  flat  spring 
We  of  f„.,|  .,  .  l."'1’"1-  any  desired  arm  19  which  is  secured  at  its  rear  end  bv 

tained.  \\'h,.„  ||„.  o'  !|  ,,lll-v  !w  :  screws  20  to  a  portion  of  the  traveling  car- 
1  two  gears  js  ,|H.  ,},a,l,,,t<‘r  <‘f  these  riam;  2.  Tile  free  end  of  the  spring  19  is 

e.  amt  a  fc-d  screw  of ;  forked  and  the  prongs  21  are  removably  110 
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-Mu 


To  oil  ichom  it  mail  concern.  |  in  but  does  not  touch  the  bore  2  (say  within 

Be  it  known  that  I,  Thomas  Alva  Edison,.  .0005  of  an  iEch)  so  that  it  vibrates  freely 
a  citizen  of  the  United  States,  and  a  resident  but  practically  po  opportunity  i3  offered  for 
of  Llewellyn  l’urk.  Orange,  in  the  county  of  loss  of  air  pressure  around  its  edges.  Con-  so 
C  Essex  nnd'amie  of  New  Jersey,  havo  invent-  nected  with  the  center  of  the  piston  3  is  a  • 
cl  certain  new  and  useful  Improvements  in  light  magnesium  or  aluminum  tube  G1  which 
Phonographic  Recording  and  Reproducing  is  guided  by  bearings  in  the  casing  and  in  a 
Mechanism,  nf  which  the  following  is  a  de-  bridge  piece  7,  so  as  to  center  the  piston 
script  ion.  within  -the  bore  2.  The  lower  end  of  the  65 

:»  In  an  application  for  Letters  Patent  Se-  tube  6‘  is  connected  to  the  stylus  lever  9  by 
rial  No.  3G2.5D7  filed  on  even  date  herewith,  means  of  a  very  flexible  steel  band.  8  which 
1  describe  and  claim  certain  improvements  passes  around  the  curved  end  of  the  stylus 
in  phonographic  recording  and  reproducing  lever  and  is  inserted  and  firmly  held  in  a 
mechanism,  in  which  1  make  use  of  a  vibrat-  slot »'  therein.  The  tendency.  of  the  spring  -o 
15  ing  pi«ton  which  connects  with  the  stylus  8  to  straighten  out  maintains  the  parts  in  a 
lever  and  wherein  an  independent  tension  state  of  tension.  The  stylus  lever  9  is  ful- 
device  is  employed  for  maintaining  the  stylus  crumed  within  the  depending  lug  or  finger 
in  engagement  with  the  recording  or  record  10,  secured  to  the  casing  1  by  a  swivel  con- 
surface.  I  point  out  in  said  appFiration  the  nection  at  screw •  10-  as  shown,  sous  to  per-  75 
if  advantages  of  a  vibrating  Piston  as  com-  nut  the  stylus  11  to  tradc  the  record  even 
pared  to  a  diaphragm,  and  I  illustrate  two  when  the  groove  is  slightly  out  of  hue  as B 
‘iweific  forms  of  devices  embodying  the  new  generally  the  case  under  commercial  condi- 

tes  it  Kresssssi 

,  ssisi,a*'',r 

35  in  tlio  accompanying  drawing  forming  as  *  ,  yoke'  14  and  adjusted  by 

part  of  this  specification-Figure  1  is  a  ver-  U  ‘"a  ^(eusion  0f  the  spring 

Seal  scctionniview  of  a  reproducing  mech-  nuts  la  so  that  the  team  ^ 
anism  embodying  iny  improvements;  Fig.  2,  W  12  exerts  a  constant  >5 

a  bottom  view  of  the  same,  and  Fig.  3,  a  de-  (h‘“^S*fons  between  the  piston 

l®  tail  view  of  U10  hinge  connection  between  stress  B6tTius  lever ,aud  also  on  the  fulcrum 
the  stylus  lever  and  the  casing.  nfthesXle'Fr,  so  as  to  prevent  lost  mo- 

In  the  above  views  corresponding  parts  of  the  parts.  The  stylus  U 

are  represented  by  the  same  reference  nu-  to  letSr  pmferably  n^  » 

«  m Tb^casing  1  is  made  preferably  of  alumi-  its  Mcrum  than*  the  new  wiU  ^ 
tium,  and  ^formed  wilt  a  bore  2  turned  as  at  the  piston,  and 

true  as  possible,  and  in  which  works  the  n-  “^.^"“'^  tWfore  be  vibrated  through 
brating  piston  3.  Leading  from  the  rasing  t1*®  »  *r  “™an.plit..de  so  as  to  obtain  l« 
1  is  ab  passage  4  which  Connects  with  the  ■  "  "‘"^Sns.  .  .  . 

usual  horn.  The  piston  3  is  made  preferably  lo™a^P™0W  described  my  invention,  what. 

of  metallic  mugmSium  so  as  to  be  as  light  as  lln .  ing \  m  ^  desirc  t0  by  Let- 

possible,  and  is  formed  with  a  convexed,  «or*  ■  • ,  *  |  ^  as  follows:  13 

rugated  main  portion,  with  a  depending  j  phonographic  recording  or  rep 

flange  5  ns  shown,  and  preferably  with  three  •  apparatus,  the  eombmaUon  .  ^ 

5:*  or  four  radial  ribs  0,  cemented  in  placej  K)  I  p  vibrating  piston  freely 

as  to  be  very  stiff.  It  fits  very  closely  with* »  casing, 
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2. 1905,  Serial  So.  285,650.  Divided  and  thli  application  filed  Fetrnaiy 
6.  1908.  Serial  So.  411574. 

;  3  of  each  tnbo  is  of  any  suitable  character, 

.  \i  v  t  Knlsox.  !  a  flattened  double  lapped  joint  lieing  shown. 

■  re-idim*  at  1  In  onler  to  secure  greater  strengili  to  per¬ 
mit-  of  K~.  v.  :  mil  tlie  tulic  to  resist  enormous  bursting 
invented  err-  i  -trains,  the  joint  3  extends  spirally  with  re- 
metit.s  ill  Klee-  ;  lation  to  the  tulie.  Tlie  active  material  1 
Iht" tones,  of  (appearing  through  the  perforations  -  m 
,  I-'jlv.  l)  is  introduced  tvitlun  the  tube  in  ant 
„  elce-  ;  suitable  wav  under  great  pressure,  and  the 

cries  I  |,C  nn-  ,  ends  5  are  turned  over,  as  shown.  In  order 
,  ,  . -litin  1  to  further  strengthen  the  tidies.  I  preferably 

•  \n-»S;,fiSu  I  provide  tliem  with  a  mnnher  of  seamless 
'  March  i  nickel  rings  «.  fitting  the  tnlss  snugly. 

.  i  Having  now  described  my  invention,  "hat 

f  rat  si  mbit-  ;  I  claim  as  netv  and  desire  to  secure  bv  Let- 
'  electrode  ole-  1  tera  l’atent  is  as  follows:- 
•  t  i  i  i  \n  electrode  element  comprising  a  i»tr 

rial  man  tamed  ;  1.  An  eiectr  ^  poc|;et  composcd 

shSr  u  v «» iw» «' 

Si  ^^■vS^c^iaf 
of .  sW-Swir-  ■«* ,hc  »urpose 

"'l^Vfication  ^ed  and  witness* 
I  inches,  and  of  this  4th  day  of  Fcl,-T^nOS.  A.  EDISON. 
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-^^-JSfS^SSWSflSMS!! 

POBATION  OF  NEW  JERSEY. 

'  phocess  and  apeabatus  tob  *g££T  —  » 

1  specification  of  letter.  Patent.  Patented  Dec.  38,  1! 

MMU  Application  .ted  jure,  a.  WOE  **•«  No.  4M.«9. 

"  shape.  The  material  to  be  treated  consi 
To  oil  irhmn  it  may  concern:  llsu„Uy  of  freshly  ground  or  crushed  cc 

He  it  known  that  I,  Thomas  A.  EdbOjj  ^  is  fed  into  the  upper  end  of  th< 

meats  in  Processes  and  Apparatus  f*  file  conveyer  7  may  be  continuously 
V'l,..  \„i„,r  or  Seasoning  Portland  cc  inplied  to  the  pulley  9  and 

on  of  vvhich  the  following  is  a  desenp-  applied  thereto 

in  do  ■  •  conveyer  10  which  discharges  into  th 

1  Under  the  present  practice,  in i  the  n«“»  rKcptade  11,  the  bottom  ofwlnch  com 
f,  t  of  Portland  cement,  the  freshK  ^  with  the  outer  end  of  the  conve 

Co  ««dt^U«Uo  ageno^ason  «ntil  The^  ^l^c 

20 

cVmsiderafde^UmitE .  b  t0  provi(,e  a  “/-tor  10.  Be  ow  ^.seharge 

srsS-.frfc'sss 


ctr«tc.i  within  a  sl.orttune.A^^t  cominunicates  WJ .*3  must' 

o  5JX‘ 

&'£&?&&&  “  *  » iKfar.  tissta 


ssmwSE. 

rail, ZSsSft 

SS30S9S*--*;  g&gteSB 

3T?.  fn.wmnaratu*  shown,  1  «•  »  the  end  of  the  cylinder  U», 
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fnventoc: 
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phonoorafhic  becoming  apparatus. 


Esses  an*'  ?u*1,  “  1Hi  ,,^-ful  Improvements 

fgg^vabSR* 

script  ion.  to  various  improve- 

Mv  invent  mil  n .  .  £  recl)rah.„  apparatus, 

K  'S'*  V 

abnormal  rcinforcen»en-Ot  (tlc  „,r  col- 

srs “f ■ 

ah  is  due  jo  >•  f-  r',.ora  surface  cncotin- 
•ilimtin"  fn#"1.' ;  'f  ,)lc  resistance  impo-5*' 

pi3s«feif‘TK 

the  effect  <»f  comlen^tj  -|S  limited: 

he  movement  »t  llu‘  u  */  ,he  nirefttctl0I\. 


igSgySSS 

:  sKsa&BStfsss 

■  as1  ksh 

.  energy  as  friction,  !"in™jraparting  stored  up 

;  S‘t»  tS&V 

-  incuts.  By  >n>P^inS^  f ti,e  diaphragm 

- 

-  the  styles  from  h M\^»0  ,h(!  material,  with- 
i  ami  confine  the  rt  sens\tiVcncs?  of  the  *e- 
•  out  dtminislung.the  -  t  heretofore 

.  cording  mechanism,  a  result 
.  achieved.  ,  invention  mav  be  better 

’  In  order  that  the  invention  .  ^  ftC. 

:  understood,  attention  tsdtreric  o{  ^ 

|  feU^tSo^cd  compound 

.  spring.  ,  u  provided  with  con 

The  diaphragm  1  »  P  ,  Vcry  rigid, 

•  centric  corrugations,^  ,  by  men* 


It  is  heroin*  certified  that  in  Letters  Patent  No.  950,227.  granted  February  22, 1910, 
upon  the  application  of  Thomas  A.  Kdison,  of  Llewellyn  Park,  Orange,  New  Jersey, 
for  an  improvement  in  “Apparatus  for  Making  Metallic  Films  or  Flakes.”  errors 
appear  in  the  printed  specification  requiring  correction  us  follows:  Page  3,  line 
(»1.  the  words  “washed  off,  after  which  the  cathode”  should  be  stricken  out  and  the 
words  ujf  any  adhering  cobalt  solution  inserted  instead:  page  4,  line  12S,  after  the 
article  “  the'*  the  words  combination  of  a  rotatably  supported  cath -  should  be  inserted: 
and  that  the  said  letters  Patent  should  be  read  with  these  corrections  therein  that 
the  same  may  conform  to  the  record  of  the  case  in  the  Patent  Office. 

Signed  and  scaled  this  22d  day  of  March.  A.  D.,  1910. 

[skal.1  C.  C.  BILLINGS, 

Actimj  Commissioner  of  Patents. 
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THOMAS  A  EDISON,  OE  LEEWEELYN  PARK,  WEST  ORANGE,  NEW  JERSEY”. 
DESIGN  FOR  A  PHONOGRAPH-C ABINET. 

r<>7  specification  for  resign.  Patented  Feb.  82, 1910. 

'  Application  filed  September  13, 1803.  Serial  Ho.  517,504.  Term  of  patent  1  years. 

sign;  and  Fig.  *2  is  a  front  elevation  tlieicor. 

ThfTonuunentiil  design  for  ..  phonograph 
cabinet  as  sliotvn. 

THOS.  A.  EDISON. 


.Toiiv'm.  Canfield. 


no?  the  United  States,  residing  at 
i>.iri.  iVest  Orange,  in  the  count} 

^ 11  ,  tel., nf  Xowjerscy.  have  in- 

a  new  original,  and  ornamental  De- 
1  Pl.o.  o-'raph-Cabinets,  of  winch  the 
a  specification,  reference  being 
§,e  accompanying  drawings,  form- 
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To  all  whom  it  may  concern: 

Bo  it  known  that  I,  Thomas  A.  Edison,  n 
citizen  of  the  United  States,  and  a  resident 
of  Llewellvn  Park,  West  Orange,  county  of 
s  Essex,  and  State  of  New  Jersey,  have  in¬ 
vented  certain  new  and  useful  Improvements 
in  Devices  for  Viewing  Moving  Pictures,  of 
which  the  following  is  a  full,  clear,  and  con¬ 
cise  description.  .  . 

10  My  invention  relates  to  devices  by  means 
of  which  moving  pictures  may  be  viewed 
with  as  little  as  possible  of  the  objectionahle 
flicker  or  scintillation,  which  is  a  well  known 
defect  of  moving  or  animated  pictures  in 
IS  the  present  state  of  the  art 

More  specifically,  my  invention  provides 
leaves  or  members  provided  with  small  eve 
holes  of  about  the  size  of  the  pupil  of  the 
eve,  which  may  be  held  in  front  of  the  eye 
20  and  through  which  the  moving  pictures  are 
viewed,  fhave  found  that  the  provunon  of 
such  means  as  this  reduces  considerably  the 
objectionable  flicker  defect  when  device 
is  held  a  short  distance  in  front  of  the  eyes. 
25  This  beneficial  effect  may  result  in  some 
measure  from  the  cutting  down  of  the  sup- 

ever  the  cause,  experiment  has  demonstrated 

that  the  beneficial  result  exists. 

My  invention  furthermore  provides  means 

as 

Decode  and  also  to  allow  the  device  when 
Sd’to  ~cupy  less  room  and  thereby  fit 

transverse  section  through  big*  • 

,  In  ther  Z^reTanl  2  are  p  “vid^ 
leaves  or  members  i  anu  r  ^ 


brass,  tin  or  other  metal,  and  which  is  bent 
over  the  leaves  1  and  2  forming  flanges  4, 
which  embrace  the  edges  of  the  opening  and  55 
hold  the  members  1  and  2  in  any  adjusted 
position  by  a  certain  amount  of  friction. 

Eye  holes  5  and  6  are  provided  in  the  leaves 
1  and  2  at  the  same  radial  distance  from 
pivot  3,  these  eye  holes  being  preferably  60 
about  the  size  of  the  pupil  of  the  eye.  lho 
body  of  the  leaves  may  bear  advertising 
matter  or  the  like. 

In  the  operation  of  the  device,  the  user 
adjusts  the  latter  in  front  of  the  eyes  until  65 
a  clear  view  is  obtained  of  the  moving  pic¬ 
tures  through  eye  holes  5  and  6. 

While  the  form  of  my  device  which  1 
have  here  illustrated  is  excellently,  well 
adapted  for  tho  purpose  desired,  it  is,  of  70 
course,  obvious  that  other  means  might  be 
provided  for  adjusting  the  distance  between 
eye  holes  5  and  6,  without  departing  from 
the  spirit  of  my  invention. 

Having  described  my  invention,  what  I  75 
claim  is  new  therein  and  desire  to  secure  by 
Letters  Patent  is  as  follows: 

1  In  an  anti-flicker  device  for  viewing 
moving  pictures,  two  members  of  reconsider- 

a: 

i  stantially  as  described.  .  . 

I  2.  In  an  anti-flicker  device  ™winf 
i  mnvimr  pictures,  two  flee  elongated  leaves 
t  of  inconsiderable  width,  means  P*spng 
through  said  members  toward  one  end  of  SC 

;  Sme  to  maintain  them  in  ad- 

gfifiJStSS  each- of  said  leaves  being 
;  a  small  eye-hole  therethrough  91 

e  toward  the  end  distant  from  said  pivot,  at 
l  thl  reme  distance  from  said  pivot,  sub- 

„  ■^fwsssv, 

l,  this lfithckiy  of  Novmler,  A^EDISON. 


Inventors: 
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L  EDISON,  OE  LLEWELLYN  PABK,  OBANGE,  AND  JC 


in  that  «c.  Thomas  Alva  Edi- 
ii  of  (lie  United  States,  and  a 
dc'vcllyn  l’ark,  Orange,  in  the 


<■1111111'’  of  Essex  ami  Slate  of  New  Jersey, 
have  invented  certain  new  and  useful  Im- 
D  provenients  in  Tulie-Korming  Machines,  of 
which  the  following  is  a  description. 

Our  invention  relates  loan  improved  ma¬ 
chine  for  forming  continuous  tulies  from 
sheet  metal  strips,  and  the  invention  has 
5  I  wen  designed  particularly  for  the  purpose 
of  forming  continuous  tubes  from  strips  of 
perforated  sheet  iron  or  steel  with  imper¬ 
forate  edges.  which  tubes  are  adapted  to  be 
cut  up  into  short  sections  filled  with  active 
0  material  and  used  in  the  make-up  of  storage 
baltcrv  electrodes  of  the  type  employing  an 
alkaline  electrolyte.  It  will,  however,  be 
understood  that  the  improved  machine  may, 
of  course,  lie  used  for  making  continuous 
15  tubing  for  other  purposes  and  that  the  strips 
cmplovcd  mar  be  |>erforuteil  or  not.  _ 

( )ur  object  "is  to  provide  a  machine  of  sun- 
pie  construction,  by  which  the  tubes  m  ques-  : 
lion  muv  Ik*  formed  with  a  very  strong  dou-  : 
10  bio-lapped  scum,  so  as  to  be  able  to  effect-  j 
ivelv  resist  the  bulging  strains  to  which  ; 
the  tubes  will  be  subjected  in  packing  active 
material  therein,  and  resulting  from  the 
tendency  of  the  active  material  to  swell 


companying  drawing,  forming  par;  of  this 

Figure  1  is  a  plan  view  of  the  complete 
apparatus,  showing  the  preferred  means 
for  moving  the  strip  progressively  with  re¬ 
spect  to  the  forming  dies;  Fig.  2,  a  side  cle 
vation  of  the  same;  Fig.  3,  an  enlarged  plai 
view  of  the  forming  dies,  showing  the  strii 
being  operated  upon:  Fig.  4,  a  side  eleva 
tion  of  the  same  partly  in  section ;  Fig.  a,  i 
cross-sectional  view  on  the  line  5 — 3  of  Fig 
3.  Fig.  C  a  similar  view  on  the  line  0— I 
of  Fig.  3.  Fig.  7.  a  similar  view  on  the  lim 
7 — 7  of  Fig.  3.  Fig.  s.  a  similar  view  on  tin 
line  S — S  of  Fig.  3.  Fig.  0.  a  similar  view  oi 
the  line  ? — S  of  Fig.  3:  Fig.  10,  a  similar 
view  on  the  line  10-^10  of  Fig.  3;  Fig.  11,  a 
cross-sectional  view  on  a  greatly  enlarged 
scale  showing  one  of  the  rollers  and  mandrel 
illustrated  oh  a  small  scale  in  Fig- S:  Fii 
12.  a  cross-sectional  view  on  a  similar  seal 
showing  the  encaging  roller  and  mandrt 
illustrated  on  a 'small' scale  in  Fig.  S:  Fi' 
IS.  a  cjwss-ieciianal  vi 
showing  the  coopeaiin 
ing  the  intermediate 
illustrated  on  a  snail  s 
14.  a  ernss-SKlional  vie 
1  rollers  and  mandril  o 
;•  Fig. 3:  Fig. lo. ass-pa 
i  drelt  Fig.  If*-  aa  «tl 
:  smwing  nan  of  the  ra 
;  partially*  finished  con 


is  of  such  a  character  that  when  the  mate- 
rial  is  pmperlv  introduced  within  the-  same, 
the  resulting  tulies  will  lie  necessarily  per¬ 
il  feet  throughout.  .  .  ,  - 

The  invention  consists,  lust,  in  I  lie  coml't- 
mition  of  several  forming  dies  and  tollers 
l.v  wl.ieli  the  strip  Will  Ik*  properly  and 
pi-ogrc.-sivclv  iiianipithitcil  to  Iv  Iwnt  ini< 
5  tiilmlar  form  and  simultaneously  to  pro¬ 
duce  and  complete  the  scaui;  and  sewmbm 


of  reference. 

The  apparatus  <- 
long  flat  table  1.  at 


UNITED  STATES  PATENT  OFFICE. 

THOMAS  A.  EDISON.  OF  LLEWELLYN  PARK.  ORANGE,  NEW  JERSEY.  ' 
PROCESS  OF  DUPLICATING  TALKING-MACHINE  RECORDS: 


r  II  irhnn,  '•<  im.iv  mnrrrn:  -  finely  divided  cement,  preferably  Portland  . 

IL.it  known  that  I.  Tiiow as  Ai.va  Kiiisox,  !  cement,  then  in  allowing  the  cement  to  set 
Ve.ii  nf  thi-  ITiilcd  .■states.  anil  a  resi-  so  as  to  form  a  perfect  matrix  of  the  record 
*  . ,  I  |i.,....Hvi,  iSrfc  <  trance,  count r  of  i  surface,  then  in  separating  the  matrix  from  «o 
dent  of  s  yt’n.  ,i,.rM.v,  have  in-  :  the  master,  and  in  finally  obtaining  dnpli- 

‘  and  u-efnl  Improve-  cate  copies  from  the  matrix,  preferably  by 

i.j.'  ,.f  Duplicating  Talking-  i  impressing  the  same  npon  and  into; a  smt- 

tCbi!  •  l’ls-onN.  of  whirl,  the  following  is  i  able  hot  plastic  material,  as  with  the  art  as 
Mai  him  «  now  practiced  with  electro-plated  matrices.  85 

a  •Icscription.  improved  nroc-  In  order  that  the  invention  may  be  better 

°  forduidicntin"  talking  machine  "rerords  j  underetood,  attention  is  directed  to  the  ac- 

it  oti'ierwii*  formal'  in  a  wnxdike  mate-  Figure  1  represents ,a  section. jrf  a  part  of  70 

plane  parallel  ‘with  the  Js.r.ling  surface.  “^^j^Uon'Se^l?^ 

At  |»rva**nt  Mich  rvconi.s  are  duplicated  by  ♦  ^  cement  materialin  position  be-  75 

first  coating  tin;  original  w^tw  JflthW-  tin.  the  matrix  from  the  master; 

!0  tremciv  finely  ilivuleil  graphite  and  ilectro-  P“  jj  dew,  on  a  mnc],  smaller 

plating  the  same  to  form  a  matrix,  which  is  M4;,,*  ^  dearly  the  casting 

then  separatist  from  the  master  and  cm-  “?!?’ '  m,trix- big.  5,  a  similar  view  showing 
ploved  to  impress  a  suitable  hot  plastic  ma-  mstrix  in  position  to  impress  the  hot  M 
tonal  which,  during  the  pressing  o, oration  »11KJ  pig.  0,  annular  view 
!S  take.-  the  pro|,er  disk-liKe  form,  ‘■aicli  a  P  impression  has  been  effected. 

pi«™.  i.  .1-Wli . ['.«  ""  3,SKI"!  °f  ^  tjw!  ^n^nOng  p«S 

*S3SsksmS: 


ssiKar&s  Sasfss 

rabio  inatrix'  is'lun'l^  UK TcSjMhU luer^^ |Sf^jd  100 

“cfcttAsKMip?  SSsB&Sfe* 

may  be  preserved  indefinitely  and  >W»-  MSitiorafe  extremely  the  m  aster  1  , 

“^dhhtatwl ’ th"impnwed  process  cot-  jjj> “^acting ^fa^Idyufi 
50  sists  in  liV-t  coating  a  suitable  master •(*■  MjgJ  to  ft.  «&! T,|£d5  && 
tamed  by  recording  u|h.ii  a  wax-like .Man  jW^lly  rubbed  ‘^^(^wthgold,  or  u0 
in  any  suitable  and  ordinary  wav)  »>}!>  «”  ..  tho  mister  mV,  i? Jfl.rocess  of  racoons 
excessively  thin  layer  of  extremely  finely  a-  .  suitable metaMjj * (j,e manurac- 
vided  material  that  is  not  greatly  water  re-  ,  -t ^  fo  «*>1“?L0-nph records.  See 

55  pellcnt,  if  at  all.  then  in  Mowing  over  the  f^finoldsfronphonogrepn  /  . 

rcconl  surface  an  emulsion  of  an  extremely 
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THOMAS  A.  EDISON,  OP  LLEWELLYN  PARE,  WEST  ORANGE,  NEW  JERSEY,  ASSIGNOR 
TO  EDISON  STORAGE  BATTERY  COMPANY,  OP  WEST  ORANGE,  NEW  JERSEY,  A  COR¬ 
PORATION  OP  NEW  JERSEY. 

STORAGE  BATTERY. 


Specification  of  Letten  1 


Patented  Nov.  22, 1910. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison, 
a  citizen  of  the  United  States,  and  a  resi- 
dent  of  Llewellyn  Park,  West  Oraiijjc,  Essex 


dent  of  Llewellyn  Pnrk,  West  Oran-c,  Essex 
county,  New  Jeracy,  have  invented  certain 
new  and  useful  Improvements  in  Storage 


i,  of  which  the  following  is  a 


>lv  invention  relates  to  storage  batteries 
of  the  tvpc  in  which  a  plurality  of  pockets 
containing  the  active  material  are  seen—’  *" 
a  conducting  plate  or  grid. 

My  invention  is  an  improvement  on  that 
disclosed  in  Letters  Patent  No.  890,812, 
granted  to  me  August  25,  1908.  In  this 
natent  is  shown  n  grid  having  parallel 
nances  having  integral  tongues  situated  in 
vertical  alincmcnt  with  each  other,  which 
toncucs  are  bent  over  the  Battened  ends  of- 


tube  of  one  spiral,  then  a  tube  of  the  oppo- 
"  spiral,  then  a  tube  of  the  first  spiral, 

_ so  on.  This  results  in  equalizing  the 

strains  upon  the  grid,  due  to  the  turning 
moments  of  the  tubes,  so  that  as  a  result  the 
grid  as  a  whole  is  not  warped  or  buckled,  but 
remains  straight  and  true. 

Attention  is  hereby  directed  to  the  accom¬ 
panying  drawing,  forming  part  of .  this 
specification  and  disclosing  one  form  of  my 
invention,  and  illustrating  in  side  elevation 
storage  battery  grid  in  which  a  plurality 


...  the  said  patent,  ...»  . 

thin  sheet  metal  such  as  nickel-plated  steel, 
JS  and  tho  pockets  are  formed  of  thmperto- 
rated  resilient  metal  of  high  tensile  strength, 
siich  as  nickel-plated  steel,  the  me  - 
of  which  the  tubes  are. formed  bem 


active  material  which  has  been  tamped 
therein  under  high  pressure.  The  metal 
tubing  has  a  constant  tendency  to  unwind 
because  of  tho  expansive  pressure  of  the 
35  active  material  upon  the  inside  of  the  tubes. 
In  the  construction  illustrated  in  my  patent 
referred  to.  the  spiral  joints  of  all  the  tubes 
are  parallel.  I  Save  found  that  .one  result 
of  this  construction  is  the  setting  up  of 
40  strains  and  stresses  within  the  supporting 
grid,  which  results  in  warping  the  same. 
The  spiral  tubes,  having  a  tendency  to  im- 
wind,  exert  a  pressure  upon  the  supporting 
grid  through  the  integral  tongues  ‘hereof 
45  which  support  the  tubes,  and  the  turmng 
effect  being  all  in  the  rame  direction,  the 
tendenev  of  the  supporting  plate  or  gnu 


a  storage  battery  grid  in  wluch  a  plurality 
of  tubular  pockets  of  alternately  right  and 
left  handed  spiral  joints  arc  secured. 

The  grid  consists  of  a  plate  1  of  thin  sheet 
metal,  such  as  nickel-plated  steel  stamped 
to  form  one  or  more  pockets  or  openings  2  of 
rectangular  form,  the  upper  and  lower  edges 
of  the  same  being  formed  with  flanges  5 
having  integral  tongues  3  situated  in  verti¬ 
cal  afinement  with  each  other  and  corre- 
iding  in  number  to  the  pockets  4  whicl 
are  mounted  side  by  side  with  their  end 
damped  in  position  by  the  tongues  3,  as  de 
scribed  in  my  Patent  No.  896,812  above  re 
ferred  to.  The  pockets  shown  are  in  th 
form  of  tubes  of  perforated  metal  filled  wit! 
active  material,  which  in  the  case  of  m 
battery  as  now  manufactured,  consists  o 
nj  .*tn>l  hydrate  mixed  with  flakes  of  metalli 
nickel.  This  active  matei  j 

down  under - 1  »  »"H  ennstnntl 


and  constant! 

exens  the  inside  of  tl 

tubes  tending  to  unwind  the  same..  Tl 


BiavKerea  relation  as  shown.  These  nn 
fit  snugly  upon  the  tubes  and  are  tan 
held  in  position  by  the  expansion  of  t 

hwA-sSasa 

parallel  to  each  other  in thc, 

r  %restrarSrt^' 


fyuut/c 

/[Ll~ 


UNITED  STATES  PATENT  OFFICE. 

THOMAS  A.  EDISON.  OP  LLEWELLYN  FAEK,  OEANGE,  NEW  JEBSEY. 
DEVICE  POE  FEEDING  PtJLVEBULENT  MATERIAL. 


To  all  whom  if  may  concern: 

lie  it  known  that  I,  Thomas  Alva  Edison, 
a  citizen  of  the  Uniteil  States,  residing  at 
Llewellyn  I’ark.  Orange,  county  of  Essex, 

5  and  State  of  New  Jersey,  have  invented 
certain  new  anil  useful  Improvements  in 
Device-  for  Feeding  Pulverulent  Material, 
of  which  tin-  following  is  a  description. 

My  invention  relates  to  improvements  in 
10  apparatus  for  continuously  and  uniformly 
feeding  very  finely,  pulverulent  material  in 
anv  industrial  art  where  an  approximately 
uniform  feed  is  necessary.  Instances  of 
this  kind  are  frequently  encountered  in  in- 
15  tlnst rial  operations.  In  some  cases,  the  suc¬ 
cessful  operation  of  an  apparatus  is  do- 
jiendent  upon  the  uniformity  with  which 
raw  material  limy  lie  supplied  to  the  samo 
and  in  other  cases  effective  operation  is  sc- 
20  cured  wIkui  two  or  more  pulverulent  raw 
materials  an-  supplied  to  the  apparatus  in 
sulistantiallv  exact  proportions.  The  prob¬ 
lem  is  someViines  encountered  where  pulver¬ 
ulent  material  is  to  lie  fed  with  substantially 
25  exact  uniformity  to  a  grinding  or  pulver¬ 
izing  mill.  In  other  cases,  the  problem  is 
encountered  where  pulverized  coal  is  re¬ 
quired  to  lie  fell  with  substantial  uniformity 
to  a  burner  in  which  it  is  consumed.  And, 
SO  in  the  ease  of  rotary  cement  kilns,  the  prob¬ 
lem  in  a  very  mark'd!  degree  is  encountered 
in  connection  with  the  feeding  of  finely 
ground  raw  innterinl  into  the  same  for  cal- 


gruuml  cement  rock  and  limestone  that  is 
used  in  the  manufacture  of  Portland  ce¬ 
ment.  How  with  great  irregularity,  some¬ 
times  clotting  and  packing  so  as  to  abse¬ 
il  lately  interrupt  the  llow,  und  at  other  times 
appa'rentlv  tlowing  with  the  facility  of 
liquid,  lit  fact,  ns  is  well  known,  a  bucket¬ 
ful  of  this  chalk  deposited  upon  a  perfectly 
Hat  lloor  will  spread  out  over  n  very  gTent 
5  area.  Attempts  have  been  made  to  feed 
these  pulverulent  materials,  such  as  cement 
chalk  by  means  of  screw  conveyers,  but  uni¬ 
formity  in  such  feed  has  not  been  secured. 
Frequently  the  material  packs  together  so 
10  as  to  bridge  over  the  conveyer,  so  that  little 
or  no  material  is  fed  and  suddenly  the 
bridge  will  break  and  the  material  will  be 
forced  by  its  weight  longitudinally  of  the 
conveyer' SO  it.  ,!  the  amount  passed  out  ot 


due  to  the  feeding  capacity  of  the  screw. 

In  other  words,  in  attempting  to  feed  a  pul¬ 
verulent  material,  such  as  cement  chalk  by 
means  of  a  screw  conveyer,  the  feed  is  set-  CO 
(lom  proportional  to  the  feeding  capacity  of 
the  screw,  but  varies  from  practically  noth¬ 
ing  to  an  amount  enormously  greater  than 
such  capacity.  In  application  for  Letters 
Tatent,  filed  February  5,  190C,  Serial  No.  c: 
299,484,  I  propose  to  equalize  these  varia¬ 
tions  in  the  feeding  capacity  of  a  screw 
conveyer  for  use  for  feeding  pulverized 
chalk  to  the  cement  kiln  by  employing  a 
screw  conveyer  of  very  small  pitch  within  7 
the  storage  bin,  turning  at  a  relatively  high 
speed,  and  a  second  screw  of  greater  pitch 
for  receiving  the  material  therefrom  and 
introducing  it  into  the  kiln,  the  idea  being 
that  the  small  pitch  of  the  first  screw  would  7 
prevent  the  material  from  being  forced 
longitudinally  past  the  same.  Such  an  ar¬ 
rangement,  however,  would  not  prevent  the 
material  from  bridging  or  packing  above 
the  conveyer,  and  even  with  a  fine  pitch  £ 
screw,  the  material  sometimes  flows  with 
sufficient  facility  to  be  forced  longitudinally 
past  tile  same.  By  means  of  my  present 
apparatus  I  produce  a  device  for  the  pur¬ 
pose,  by  which  a  very  much  more  equal  feed  I 
of  the  material  can  be  secured. 

To  this  end,  the  invention  comprise  the 
utilization  of  a  plurality,  and  preferably  n 
considerable  number  of  screws  or  other  suit- 
able  conveyers,  mounted  in  the  lower  part  ot 
the  storage  bin,  all  of  which  screws  direct 
the  material  toward  the  point  of  use  and 
preferably  supply  the  material  to  a  single 
main  conveyer  whose  capacity  is  substan¬ 
tially  equal  to  the  combined  capacities  of 
the  first  screws.  By  thus  employing  a  plu¬ 
rality  of  feeding  devices  for  removing  the 
mnte’rial  from  file  storage  receptacle,  any 
variations  in  the  feed  of  ono  of  them  will 
effect  a  proportionately  reduced  variation 

SfsssissaMSrt 

**  i  ui  weight  past  any  one  of  the 
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T.  A.  EDISON. 

PHOHOGBAFH  REPRODUCER. 

APPLICATIOH  FILED  Mil.  II.  IIOI. 

996,625.  Patented  July  4, 1911. 


i«n  of  Till:  wT  !  a‘Cnt  N°‘  Dn'!’e'-  Kra"ttd  JulJ  1911 

„,.A 

lir-  1-  die  printed 

.  orr,  c  .on  a.  follow,:  Pijre  1.  |inc  74,  tll0  wonJ  „  turnnjomj_ 

'7'  “  10  ’a'd  U“erS  P,tfnt  8h°“'0  bo  read  with  thi, 


E.  B.  MOORE, 
Onmmiuwner  ofl’alenlt. 


Witnesses: 


UNITED  STATES  PATENT  OFFICE. 


F  IAEWELIOT  PABK,  ORAHGE,  H 


I, 013’8C9‘  ippUclU  Patented  Jan.  9,1912. 

Application  Uti  lurch  23, 1908.  Serial  Ho.  422,652. 

To  nil  tchom  it  may  concern:  o  ,  , 

Re  it  known  tlmt  I,  Thomas  A  Edison  wlfiM.  <?ICU  “r  ?llannel?  16.  the  bottoms  of  51 
..  citizen  of  the  Unite<f  States,  and  a  res®  17  whiS?^0  ^‘h  TCrti-Cal  •channek 

CrijUTf  which*"’  ftagTa^  ”hedSggl  ^  f°r  “ 

--,  sHpporRng'of'shafts^rivi  hjshk  sPf|  ^kUnSl^’the^me^  that 

,1.  if  bn  Jr). „  f  V  "g^  spc€d-  °,-  thc.  sha^i the  lower  portion  of  the  ring 
thonn.nl.  lot, ration  ‘in  '"f  1  T™  J'Cry  d'pS  m-‘°  tllC  oiI  °>  contained  within  thf  6C 
thorough  lubrication  m  order  to  reduce  reservoir  18  and  is  coated  with  the  same 
friction  to  a  minimum,  thereby  avoiding  and  the  oil  is  thrown  off  bv  centrifugal 
overheating.  In  the  hearing  which  forms  action,  which  is  greatly  aided7 by  the  form 
the  subject  matter  of  this  application,  there  of  the  sloping  surfaces  12  and  edge  13.  The 
is  an  oil  reservoir,  and  improved  means  ap-  oil  is  distributed  in  a  shower  upon  the  in-  66 
plied  to  thc  shaft  for  removing  oil  from  the  tenor  of  the  recess  0,  collecting  on  the 
reservoir  and  applying  it  in  a  continuous  shoulders  14,  whence  it  flows  down  the  chan- 
stream  to  the  shaft,  and  means  arc  also  prof-  nels  15  onto  the  upper  surface  of  the  shaft 
o ral.Iy  provided  for  causing  the  oil  to  re-  8,  and  along  and  around  thc  same,  returning 
turn  to  the  reservoir  so  that  there  is  a  con-  to  tho  reservoir  18  through  the  channels  17  70 
t  unions  circulation  of  the  same.  and  recess  5.  I  have  found  this  bearing  to 

Reference  is  hereby  made  to  the  accom-  operate  successfully  without  overheating 
ponying  drawing,  in  which—  over  long  periods  of  time,  with  shafts  driven 

r  igurc  1  is  a  verticle  longitudinal  section  at  a  speed  as  high  as  three  thousand  revo- 
of  a  bearing  constructed  in  accordance  with  lutions  per  minute.  75 

my  invention,  and  Fig.  2  is  a  section  on  line  Having  now  described  my  invention, 

2 — 2  of  Fig.  1.  what  I  claim  is:— 

The  licaring  shown  comprises  a  support-  1.  The  combination  of  a  shaft,  a  caring 
ing  casing  formed  of  upper  and  lower  pil-  within  which  said  shaft  is  journaled,  a  ring 
low  blocks  1  and  2,  secured  together  in  any  and  spring  plates  for  frictionally  securing  80 
suitable  manner,  and  provided  on  their  said  ring  to  said  shaft,  said  ring  being 
inner  surface  or  bore  with  a  lining  or  sleeve  formed  with  continuous  lateral  surfaces  12 
3.  of  Babbitt  metal,  or  other  suitable  mate-  converging  to  a  sharp  edge  and  with  shoul- 
rial.  Thc  pillow  blocks  1  and  2  arc  formed  ders  11,  and  an  oil  well  into  which  said  ring 
with  vertical  recesses  5  and  0  respectively,  dips,  substantially  as  set  forth.  85 

and  within  thc  samo  is  a  ring  7.  which  is  2.  In  a  dovice  of  the  class  described,  the 
frictionally  mounted  upon  the  shaft  8  by  combination  _of  the  shaft  8,  ring  7  having 
means  of  a  plurality  of  flat  spring  plates  an  annular  internal  groove  10,  and  spring 
9,  said  plates  occupying  an  internal  groove  plates  9  within  said  groove  for  frictionally  . 

10  formed  within  thc  ring  7.  The  poriph-  securing  said  ring  to  said  shaft,  substan-  90 
cry  of  thc  ring  7  is  formed  with  shoulders  tially  as  set  forth. 

II,  and  sloping  surfaces  12,  which  meet  at  This  specification  signed  and  witnessed 
a  sharp  edge  13.  Within  the  recess  6  of  this  13th  day  of  March  1908. 

thc  upper  pillow  block  are  a  pair  of  lateral 

shoulders  14,  and  at  the  angles  formed  at  THOS.  A.  EDISON, 

thc  bnscs  of  said  shoulders  are  a  pair  of  Witnesses: 
channels  15  sloping  downward  to  the  bore  Fkaxk  L.  Draa, 

of  thc  bearing.  Near  tho  ends  of  the  lining  Anna  R.  Kleiiat. 


„  ,  .„*IM  th.1  k  UI.«  w-  »k  ““ 

•  f  Tl  nn,as  \  Edison, of  Llewellyn  l’urk,  Sew  .lersc; 
’  ;n  the  printed  specification  reepurinp  eorreetion  ns  follows:  1. 

record  of  the  case  in  the  l’atent  Office. 

Sipned  and  sealed  this  5th  day  of  March.  A.  0.,  »»■  ^  & 

Iskai-  1  Acti„g  Commuuioner  of  Pat 
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MEAKS  AND  METHOD  FOB  PREVENTING  DEPLETION  OF  ELECTROLYTE. 

IPPLIOITIOI  riLED  mill.  1111. 

1,016,874.  Patented  Feb.  8, 1912. 


UNITED  STATES  PATENT  OFFICE. 

THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK.  NEW  JERSEY.  ASSIQNOB  TO  EDISON  STOEAGE 
BATTERY  COMPANY,  OF  WEST  ORANGE,  NEW  JERSEY,  A  CORPORATION  OF  NEW 
JERSEY. 

MEANS  AND  METHOD  FOB  PBEVENHNQ  DEPLETION  OF  ELECTROLYTE 


To  all  tchom  it  may  concern: 

He  it  known  Hint  I,  Thomas  A.  Edison, 
si  citi7.ru  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  county  of  Essex,  and 
State  of  New  Jersey,  have  invented  certain 
new  anil  useful  Improvements  in  Means  and 


Ntv  invention  relates  to  a  method  for  pre- 
iting  the  depletion  of  the  electrolyte  in  a 
ondnrv  cell  or  storage  battery,  by  the  es- 
>c  of  gases  evolved  during  the  charging 
the  cell,  and  to  effective  means  for  carry- 
r  out  the  said  method.  _ 

IVlien  the  storage  battery  cell  is  charged, 
ilrogcn  and  oxygen  gases  are  given  off  by 

■  decomposition  of  the  electrolyte  and  are 
present  practice  allowed  to  escape.  In 
inline  storage  batteries  of  the  Edison  type 

-  potassium  hvdroxid  of  the  electrolyte  is 
•ried  away  to' some  extent  bv  the  bubbles 
gas  and  in  the  case  of  the  “ lead  type"  of 
ra"c  batterv.  the  sulfuric  acid  is  stmilarly 
■rietl  awav.'  This  results  in  either  case tin 

•  depletion  of  the  electrolyte  and  in  other 
nn ful  effects,  such  ns  the  deposits  of  the 
d  or  the  alkaline  h.vdroxid  on  the  outside 
the  cells.  Bv  mv  invention  these  faults 

•  obviated,  lin'd  the  necessity  of  replemsh- 

-  the  electrolyte  done  away  with,  io  nc- 
nplisli  these,  results,  I  propose  to  prevent 

■  escape  from  the  storage  battery  cell  of 
gases  evolved  and  to  cause  the  same  to 

miibine  as  formed  or  periodically  within 
cell,  to  form  water  and  automatically 
e„enite  (lie  electrolyte.  By  my  method, 
oxv"en  and  livdrogen  formed  are  caused 
nin—Te  and  to  'explosively  combine  by  the 
dication  of  a  sufficient  amount  of  heat 
Iiin  the  gas  space  of  the  battery  cell,  or 
i  chamber  connected  .with  the  cell, 
n  present  practice,  as  stated,  the  gases 
lived  are  permitted  to  escape  from  the 
l  when  thev  have  attained  sufficient  pres- 
e.  When  the  active  material  of  the  elec- 
dcs  in  the  cell  becomes  exposed  to  the 
ses  accumulated  in  the  space  above  the 
el  of  tlie  electrolyte  in  the  cell  because 


oxidation  of  the  active  material  of  the  elec¬ 
trodes,  ns  the  latter  become  dry,  with  result¬ 
ant  heat  Such  explosions  are  harmful  be¬ 
cause  the  burning  gases  escape  from  the  cell 
at  high  heat  with  the  danger  of  causing 
other  explosions  outside  of  the  cell.  If  the 
exploding  mixture  were  not  allowed  to  es¬ 
cape,  tlie  force  thereof  might  be  sufficient  to 
disrupt  or  distort  the  containing  can.  By 
my  process,  I  cause  the  combination  of  the 

Sand  hydrogen  to  take  place  at 
intervals  and  therefore  before  the 
quantity  of  the  gases  evolved  has  become 
sufficient  to  render  the  internal  explosions 
dangerous.  By  this  means,  the  electrolyte  is 
constantly  replenished  and  its  level  is  main¬ 
tained  sufficiently  high  to  prevent  the  expo¬ 
sure  of  the  active  material  of  the  grids. 

In  order  that  a  clearer  understanding  of 
my  invention  may  be  had,  attention  is  here¬ 
by  directed  to  the  accompanying  drawing 
forming  part  of  this  specification  and  illus¬ 
trating  one  form  of  apparatus  by  which  my 
process  may  be  carried  into  effect. 

The  drawing  illustrates  a  storage  battery 
cell  of  the  Edison  type  broken  away,  partly 
in  side  elevation  and  partly  in  section,  and 
provided  with  means  of  the  character  re- 

C  Referring  to  the  drawing,  the  storagi 
battery  cell  comprises  a  receptacle  1  con 
tainin"  an  electrolytic  solution  2  which  maj 
he  potassium  hvdroxid.  The  cell  is  prondec 
with  positive  and  negative  electrodes,  (no 
shown),  which  are  connected  respectivel; 
with  the  binding  posts  or  terminals  3  and  • 
which  extend  upwardly  through  the  to] 
5  of  the  cell.  A  member  G  of  insulating  ma 
terial  is  mounted  in  the  top  of  the  cell  am 
carries  a  pair  of  conductors  such  as  th 
bolts  7— T,  extending  therethrough.  A 
illustrated,  the  insulating  plug  G  may  t 
provided  with  screw  thread  and  screwed  int 
a  block  8  which  is  mounted  in  the  top  ■ 
Tlie  top  5  is  crimped  into  close  contact  vrit 
the  binding  posts  and  the  block  8  to  rendi 
the  cell  gas-tight.  The  lower  ends  of  bolts 
within  the  cells  are  connected  by  a  coil  < 


I  switch  12  may  be  interposed  in  the  circuit 


1,019,440. 
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a  citizen  of  the  United  States,  and  a  rcsi-  center  of  the  diaphragm  2.  and  tlie 
dent  of  Llewellyn  Park,  Orange,  in  the  end  of  the  lever  is  provided  with  a  pi 
'  county  of  Essex 'and  State  of  >ew  Jersey,  sockets  which  receive  the  reproducer  si 
have  invented  certain  new  and  useful  Iin-  11  and  12,  the  former  being  slightly  i 
provenients  in  Phonograph-Reproducers,  of  vancc  of  the  Intter  with  respect  to  the  g 
which  tlie  following  is  a  description.  of  the  sound  record  a.  These  stylusci 

My  invention  relates  to  reproducers  for  be  of  any  form  adapted  to  track  tin 
phonographs  and  more  particularly  to  that  groove,  but  I  have  shown  and  prefer 
type  which  is  adapted  to  operate  upon  a  styluses  of  the  type  known  ns  button 
sound  record  in  tlie  form  of  a  groove  hnv-  as'  fully  set  forth  in  my  patent  reissu 
ing  elevations  and  depressions  correspond-  1 1,857, 'dated  September  2fi,  1000. 
ing  to  the  original  sound  waves.  Having  now  described  my  invention 

-  The  object  of  my  invention  is  to  secure  a  I  claim  is: 

louder  and  more  perfect  reproduction  than  1.  In  a  phonograph  reproducer,  the 
can  lie  obtained  from  the  ordinary  form  of  bination  with  a  vibratory  member,  of  i 
reproducer,  or  to  secure  a  reproduction  of  of  reproducing  styluses  adapted  to 
equal  loudness  with  less  wear  upon  the  rec-  with  a  sound  record,  means  for  suppi 
ord.  With  this  end  in  view  I  employ  a  said  styluses  in  position  to  track  the 
pair  of  reproducer  styluses,  one  of  which  is  groove  of  a  sound  record,  said  stylus 
arranged  slbditlv  in'advancc  of  the  other  ing  positioned  sufficiently  closely  toget 
with  rcspecMo 'the  record  groove,  so  that  be  operated  in  the  reproduction  of  the  i 
both  styluses  track  the  same  groove  together,  substantially  simultaneously  by  the 

-  anil  although  the  one  stylus  is  slightly  in  note  recorded  on  the  record,  but  not 

advance  it  does  not  interfere  with  the  other  terfere  with  each  other,  and  means  for 
because  of  the  elongated  character  of  the  ferrmg  the  vibrations  of  said  stylu: 
record  groove.  In  other  words,  each  sound  said  vibratory  member,  substantially 
or  note'which  is  recorded  on  the  record  con-  scribed.  ,  , 

cists  of  so  manv  elevations  and  depressions  2.  In  a  phonograph  reproducer,  the 

that  the  two  styluses  arc  operated  practically  bination  with  a  vibratory  member 

simultaneously  with  respect  to  the  record  of  stylus  lever  connected  t.  1 1  i  1 
each  individual  sound,  however  minute.  a  pair  of  reproducing  styluses  earn 
Reference  is  hereby  made  to  the  accom-  said  lever,  adapted  to  coact  with  a 


Cllllefere1nc!e 'is*  hereby  made  to  the  accom-  sai‘d  ^ver^aS^d^to  coact^ 

i’S-K p"'y  »  fr'—,  BBSS  S,Si 

six,  t  ‘jsxtif&su c  “«  SSksst.: 

anil  Fif r  2  is  a  bottom  plan  new  of  the  sound  record  when  the  reproducer  an 
:  stylus  lever,  styluses  and  a  portion  of  the  & 

■-  ™the.  USIa  thp  block  6  carried  by  weight  and  connected  to  said  member 

the8 body  1,  and  the  .stylus  lever  7  is  pivoted  gir  ofrfyl St 


tmlly  as  described. 

8.  In  a  device  of  the  class  described,  the 
combination  with  a  stylus  of  a  diaphragm 
connected  thereto  comprising  a  rigid  inner 
portion  and  a  flexible  outer  portion  mount¬ 
ed  to  vibrate  therewith  and  having  a  free 
inner  edge  nnd  maintained  under  initial  up¬ 
ward  tension,  substantially  as  described. 

9.  In  a  device  of  the  class  described  the 
;  combination  with  a  stylus,  of  a  diaphragm 

connected  thereto  and  comprising  a  rigid 
inner  portion  nnd  a  flexible  outer  portion 
adapted  to  vibrate  with  said  inner  portion 
but  not  secured  thereto,  a  knife  edge  con- 
—  tacting  the  outer  upper  surface  of  the  said 
outer  portion,  and  means  for  placing  the 
diaphragm  under  initial  upward  stress,  sub¬ 
stantially  as  described. 

10.  In  sound  recording  apparatus,  the 
--  combination  with  a  recording  stylus  of  a 

diaphragm  connected  thereto  comprising  a 
rigid  inner  portion  nnd  a  flexible  outer  por¬ 
tion,  a  knife  edge  contacting  the  outer  upper 
surface  of  the  latter  and  constituting  the 


secured  thereto,  and  having  free  edges, 
non-flexible  diaphragm  member  mount 
to  vibrate  therewith,  and  a  stylus  connect 
thereto,  substantially  as  described. 

12.  In  a  device  of  the  class  described,  t 
combination  with  a  sound  box  of  a  flexil 
annular  diaphragm  member  mounted  the: 
in  but  not  secured  thereto,  and  having  fi 
edges,  a  support  for  said  flexible  meml 
adjacent  its  edge,  and  a  stylus  connected 
vibrate  with  said  diaphragm  member,  si 
stantinlly  as  described. 

13.  As  a  new  article  of  manufacture, 
inner  non-flexible  diaphragm  member,  pi 
vided  with  a  sharpened  edge  for  conti 
with  a  flexible  annular  diaphragm  memb 
substantially  as  described. 

This  specification  signed  and  witness 
this  14th  day  of  April  1910. 

THOMAS  A.  EDISON 

Witnesses: 

PcnsELL  Eggleston, 

A.  N.  Piebman. 


T.  A.  EDISON. 

BATTEBY  CEIL  COHTAISEB. 

AmiOATlOl  ritlD  JAV.IT.  1111. 

1,034,003.  Patented  July  30, 191a 
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BATTERY-CELE  CONTAINER. 


.  Be  it  known  that  I,  T^us  A.  Edison  a  nml  of  '™?d-  The  side  strips 

citizen  of  the  United  States,  and  a  resident  3  ^  H  sccurc<1  to  the  end  member 

of  Llewellyn  Park,  Orange,  Essex  county^  bolffi4  ^'SlferT'f’  “  m-eans  ?f  th 

5  New  Jersey,  have  invented  a  certain  notr  4'  •},  prefer  to  form  the  joint  in  th 

n.Hi  useful  Battery-Cell  Container,  of  which  wh"^  onf rad^of  thT  hnl'P  2  “{L  \  " 

erortray  W 

is 

such  a  structure  in  which  a  plurality  of  stmiS it  *?JSd  or  s'pdnr  in 

cells  may  be  firmly  held  out  of  Contact  with  die  “tier  end*  ,openI?° 

”  psi 

mcnts"o'f  “theVmo'wh  fa^penfnt (m0T?-  abl>'  “to  contact  with  thewas’her  r  fSi- 
,0  S‘S  ‘  f  W1“  ‘he  structure  is  tinned  within  a  suitable  countersunk  ric£ 
.0  shaken  or  vibrated,  as  it  needs  must  be  when  in  the  member  3,  as  shown  in  Fie.  4  Vn 
Heretofore1"  rt".”"  “tiler  vehicle,  efficient  holding  means  8  is  thnsSprovided 

I  leretofore,  the  cells  of  the  battery  have  upon  the  end  of  bolt  4  ■ 

been  so  mounted  that  they  are  likely  to  be-  Preferably  the  comers  of  the  frame  are 
come  loose  in  the  tray,  and  the  electrolyte  rounded,  as  shown  at  9,  the  rounded  corners 
.5  is  apt  to  be  shaken  out  of  the  gassing  open-  projecting  beyond  the  planes  in  which  are 
mgs  w  tlio  cells  when  the  same  are  earned  located  the  outer  faces  of  the  end  and  side 
bv  an  automobile.  By  my  invention  I  pro-  members,  so  that  when  a  plurality  of  trays 
vide  an  efficient,  simple  structure  of  the  type  containing  cells  are  placed  side  by  side  or 
indicated,  in  which  the  parts  may  easily  end  to  end,  the  rounded  corners  of  the  same 
10  be  mounted  and  adjusted  or  removed  when  will  abut  against  each  other,  as  shown  in 
desired.  dotted  lines  in  Fig.  2.  By  this  means  an 

•My  invention  also  consists  in  the  con-  air  space  is  provided  between  adjacent  trays 
struction  of  parts  and  combinations  of  ele-  or  containers. 

ments  hereinafter  more  particularly  de-  '  Each  individual  cell  as  10  may  be  sup- 
15  scribed  nnd  set  forth  in  the  appended  ported 'by  a  horizontal  member  11,  11'  or 
claims.  U5  supported  by  vertical  side  members  12, 

In  order  that  my  invention  may  be  more  12  shown  in  Fig.  3,  having  horizontally  cx- 
clcarly  understood,  attention  is  hereby  di-  tending  lugs  13, 13  on  the  upper  ends  of  the 
reeled  to  the  accompanying  drawings,  form-  same  resting  upon  the  upper  surfaces  of 
0  ing  part  of  thisspccification,and  illustrating  side  strips  3,  3.  The  bottom  members  as  11 
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Specification  of  letter.  latent  Patented  Aug.  20, 1912. 


lie  it  known  that  I,  Thomas  A.  Edison',  a 
citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  West  Orange,  in  the 
5  county  of  Essex  and  State  of  New  Jersey, 
have  invented  certain  new  and  useful  Im¬ 
provements  in  Phonographic  Apparatus,  of 
which  the  following  is  a  description. 

My  invention  relates  to  phonographic  ap- 
o  paratus,  and  the  object  thereof  is  to  provide 
a  diaphragm  adapted  to  be  used  in  a  sound 
recorder  or  reproducer,  but  particularly  in 
the  former,  and  having  such  qualities  as  to 
enuso  it  to  vibrato  truly  in  accordance  with 
5  the  sound  waves  to  be  recorded  or  repro¬ 
duced,  when  mounted  in  a  suitable  sound 
recorder  or  reproducer. 

My  invention  also  consists  in  a  sound  re¬ 
corder  or  reproducer  having  such  a  dia- 
o  phragm  as  an  element  thereof. 

It  has  heretofore  been  proposed  to  manu¬ 
facture  diaphragms  from  a  large  number 
of  substances,  among  which  copper  and  other 
metals,  glass,  mica,  felt,  fiber,  paper  stock 
:5  and  thin  wood  may  be  mentioned.  None  of 
these  substances  possesses  all  the  attributes 
necessary  for  the  perfect  diaphragm.  In 
the  case  of  diaphragms  made  from  sub¬ 
stances  which  do  not  occur  in  nature  in  such 
0  a  form  that  they  can  be  directly  used  for 
the  purpose,  ns  metals,  glass,  etc.,  internal 
and  local  stresses  are  bound  to  occur,  so 
that  the  thin  clastic  disk  constituting  the 
diaphragm  necessarily  has  an  uneven  and 
;0  buckled  surface,  each  minute  buckle  or  por¬ 
tion  of  different  tension  vibrating  independ¬ 
ently  when  the  disk  is  vibrated  os  a  dia¬ 
phragm  resulting  in  the  produtcion  of  for- 


ameter  of  the  tree,  so  that  the  small  holes 
or  pits  which  are  found  in  cork,  and  which 
extend  radially  outward  when  the  bark  is 
in  position  on  the  tree,  will  extend  trans¬ 
versely  of  the  diaphragm.  A  cork  may  be 
obtained  in  which  these  openings  are  very 
fine  and  slight,  and  this  material  should  be 
used  for  the  manufacture  of  diaphragms. 
If  diaphragms  are  made  from  cork  of  poorer 
quality,  in  this  respect,  having  a  number  of 
holes  or  air  passages  extending  there¬ 
through,  the  proper  operation  of  the  dia¬ 
phragm  will  be  interfered  with.  The  dia¬ 
phragm  should  be  sufficiently  thick  to  have 
the  requisite  firmness.  I  have  obtained  the 


Reference  is  hereby  made  to  the  accom¬ 
panying  drawings,  forming  part  of  this 
specification,  in  which— 

Figure  1  represents  a  central  vertical  sec¬ 
tion  through  a  phonograph  recorder  em¬ 
bodying  my  invention.  Fig.  2  is  a  bottom 
plan  new  thereof. 

In  the  drawings,  the  diaphragm  1  is 
mounted  in  the  sound  box  2  between  gaskets 
3  or  in  any  other  well  known  manner.  The 
recording  stylus  4  is  mounted  in  a  holder  5 
which  is  attached  to  the  center  of  dia¬ 
phragm  1  in  a  well  known  manner. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat¬ 
ent  is  os  follows: 

In  apparatus  of  the  class  described,  the 
combination  with  a  phonographic  sound 
box,  of  a  cork  diaphragm  mounted  therein 
and  firmly  secured  thereto  adjacent  its  pe¬ 
riphery,  a  stylus,  and  means  for  connecting 
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To  all  whom  it  may  concern:  t 

He  it  known  that  I.  Thomas  A.  Edison,  a  I 
citizen  of  the  United  States,  and  a  resident ! 
of  Llewellyn  l’ark.  West  Orange,  Essex  I 
county,  New  Jersey,  have  invented  a  cer¬ 
tain  new  and  useful  i’hunograph-Stvlus,  of 
which  the  follow-ini'  is  a  description! 

!  My  invention  /elates  to  phonograph  sty- 

Mv  object  is  the  provision  of  a  reproduc¬ 
ing  stylus  formed  of  boron,  which  stylus 
because  of  its  hardness  is  capable  of  operat¬ 
ing  upon  sound  records  formed  from  hard 
materials  without  wearing  away  or  other¬ 
wise  deteriorating. 

Crystallized  boron  is  a  substance  which  I 
have  discovered  to  be  well  suited  for  the 
manufacture  of  reproducing  styluses,  since 
it  is  of  au  exceeding  hardness."  being  verv 
much  harder,  in  fact,  than  sapphire.  "I 
have  found  that  an  exceedingly  hard  record 
material,  such  as  that  disclosed  in  applica¬ 
tion-  of  Aylswortfi  Serial  Nos.  -190,000, 
I’la-tic  composition  anti  process  of  manti- 
-  factoring  the  same,  filed  May  14.  1009: 
.*>43539.  Phenolic  condensation  "product  and 
method  of  preparing  same,  filed  February 
11.  1910,  and  5-13530,  Sound  records  and 
process  for  making  the  same,  filed  February 
11.  1310,  wears  away  the  usual  sapphire 
stylus  to  a  considerable  extent.  Such  a 
record  material,  or  one  of  equivalent  or 
great  hardness,  harder,  for  example,  than 
celluloid,  is  of  the  utmost  value  for  the  pro¬ 
duction  of  a  molded  phonograph  record, 
since  with  a  record  formed  of  such  material, 
a  reproducer  of  considerable  weight  or  pro¬ 
vided  with  a  heavy  floating  weight  may  be 
used  with  a  consequent  considerable  im¬ 
provement  in  the  volume  and  quality  of  re¬ 
production,  if  a  stylus  of  sufficient  hardness 
to  withstand  the  wear  caused  by  the  hard-  i 
ness  of  the  record  is  u-ed  therewith.  A  sap¬ 
phire  stylus  is  not  appreciably  worn  when 
used  in  reproducing  from  such  phonograph  : 
records,  as  are  now  on  the  market,  of  which 
those  formed  from  celluloid  are  probably 
the  hardest.  When,  however,  the  record 
material  is  substantially  harder  than  cellu-  I 
loici.  a  sapphire  stylus’  quickly  wears  out,  I 
and  accordingly,  I  have  constructed  a  stylus 
of  crystallized  boron  which  is  adapted  to  i 
coact"  with  such  a  record  and  to  withstand  i 


ooron  is  now  lormed  in  small  crystals  in 
the  electric  furnace,  which  crystals  I  pro- 
I  Pose  to  utilize  in  the  manufacture  of  sty¬ 
luses  in  a  manner  to  be  described.  In  addi- 
|  tion  to  its  excessive  hardness,  boron  has  the 
advantages  that  it  can  be  polished  easier 
than  diamond,  and  is  not  so  fragile  as  the 
latter. 

Reference  is  hereby  made  to  the  accom¬ 
panying  drawings  forming  part  of  this 
specification  and  in  which — 

Figures  1  to  4  inclusive  represent  side 
elevations,  partly  in  section^of  a'holder  of 
brass  or  other  relatively  soft  material  in  the' 
end  of  which  a  boron  crystal  is  secured, 
Fig.  1  showing  the  rough  crystal  thus  se¬ 
cured,  Fig.  2  showing  the  crystal  and  holder 
after  the  lower  end  thereof  has  been  lapped 
to  a  plane  surface,  Fig.  3  representing  the 
crystal  and  holder  ground  or  lapped  to  a 
taper,  and  Fig.  4  showing  the  same  with  the 
blunt  end  of  the  taper  rounded.— Fig.  5  rep¬ 
resents  diagrammatically  in  side  elevation 
the  process  of  lapping  the  flat  end  upon  the 
crystal  and  holder,  l-'ig.  0  similarly  repre¬ 
sents  the  process  of  lapping  the  crystal  and 
holder  to  a  cone  shape,  and  Fig.  7  "similarly 
represents  in  plan  view  the  process  of 
rounding  the  end  of  the  crystal.  Fig.  8  is 
an  enlarged  sectional  detail  view  showing 
the  method  of  grinding  the  rounded  surface 
upon  the  end  of  the  boron  stylus.  Fig,  9  is 
a  partial  cross  section  through  a  reproducer 
provided  with  my  improved  boron  stylus 
traveling  in  the  record  groove  of  a  suitable 
sound  record  formed  of  hard  material  such 
as  described  above. 

It  will  be  understood  that  the  process  by 
which  my  improved  stylus  is  formed  may  be 
carried  out  by  various  apparatus,  and  is 
not  limited  to  the  particular  mechanism  de¬ 
scribed. 

Referring  to  the  drawings,  my  improved 
stylus  is  formed  from  a  crystal  of  boron 
such  as  indicated  at  1.  A  small  boron  crys¬ 
tal  of  irregular  shape  is  secured  within  a 
holder  2  of  brass  or  other  relatively  soft 
material  bv  any  suitable  means  as  cement 
3.  The  rough  lower  edge  of  crystal  1-is 
then  lapped  to  a  flat  surface  indicated  at 
4  in  Fig.  2.  This  operation  is  indicated 
diagrammatically  in  Fig.  5  in  which  the 
lap  wheel  5  which  rotates  about  the  spmdle 
6  may  be  used  for  producing  the  plane  stir- 
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/;.  all  whom  It  may  concern: 

Ik-  ii  known  that  I,  Thomas  A.  Edison, 
a  citi7.cn  of  tlic  Knifed  Slates,  and  a  nasi- 
den!  "f  IJewclIyn  Park,  West  0 ranee, 
6  comity  of  k-M'X.  and  State  of  New  Jersey, 
have  made  a  certain  new  anil  useful  Inven¬ 
tion  in  Phonographs,  of  which  the  follow- 
inn  is  a  description. 

My  invention  relates  to  phonographs  and 
to  particularly  to  phonographic  reproducing 
apparatus  of  the  so-called  “hornless”  type, 
or  that  typo  in  which  the  horn  or  sound  con¬ 
veying  means  is  entirely  inclosed  and  hid¬ 
den  from  view. 

IS  Among  the  objects  of  my  invention  are 
the  production  of  an  improved  apparatus  of 
this  character  wherein  the  horn  or  sound 
conveying  means  is  stis|>cndcd  in  an  ap¬ 
proximately  horizontal  plane  and  is  for- 
:o  wardlv  directed  from  the  neck  of  the  repro¬ 
ducer.  This  sound  conveying  means  is  in¬ 
closed  within  a  casing  which  is  also  for¬ 
wardly  directed  in  an  approximately  hori¬ 
zontal  position  from  the  reproducer,  which 
:i  is  also  inclosed.  The  horn  inclosing  cham- 
her  is  constructed  preferably  of  wood. 

Reference  Is  hereby  made  to  the  accom¬ 
panying  drawings  forming  part  of  this 
specification,  embodying  a  preferred  form  of 
30  my  invention,  and  in  which— 

Figure  1  represents  a  side  elevation  of  an 
apparatus  embodying  my  invention,  the  cas¬ 
ing  being  shown  in  cross  section;  Fig.  2 
represents  a  plan  view  of  the  same;  and  Fig. 
35  represents  a  front  view  looking  from  the 
left  in  Fig.  I 

Corresponding  parts  are  denoted  through¬ 
out  by  the  same  reference  numerals. 
Referring  to  the  drawings,  the  casing, 
to  represented  as  a  whole  by  the  numeral  1,  is 
mounted  upon  legs  or  supports  2,  of  which 
there  is  preferably  one  at  the  forward  end 
and  two  at  the  rearward  end.  The  vertical 
partition  3  divides  the  casing  1  into  a  for- 
<5  ward  or  horn  inclosing  chamber  4  and  a 
rearward  or  reproducer  inclosing  chamber 
5-  The  reproducer  C,  mounted  upon  the  base 
plate  7,  is  supported  within  chamber  5,  the 
base  plate  7  resting  upon  shelf  S  therein,  i 
50  The  motor  9  suspended  lielow  base  plate  7 
is  entirely  below  the  shelf  8  within  the  ; 
chamber  5.  Access  mav  be  had  to  the  re- 1 


’  °*  mnged  cover  10,  pivotally 

supported  by  hinges  11.  1  ■  . 

i  fhe  horn  or  sound  conveying  means  12 
1  J?  forwardly  directed  from  reproducer  C, 
the  small  end  of  the  horn  being  attached 
oy  tiie  usual  connection  to  the  neck  of  the 
reproducer,  and  the  horn  extending  through  u 
an  opening  in  vertical  partition  3.  T?ic 
"?!?.  °rmSOUnd„COnJe-Ver  *?  “‘‘rol.v  inclosed 
within  the  walls  of  chamber  4,  the  horn  12 
being  suspended  therein  in  any  convenient 
manner,  as  by  means  of  the  supporting  link  a 
13  attached  to  the  under  side  of  the  upper 
wall  of  the  chamber.  The  forward  end  of 
the  horn,  which  preferably  is  bell  shaped, 
is  immediately  behind  the 'front  wall  14  of 
the  horn  inclosing  chamber.  This  front  ?o 
wall  is  provided  with  an  opening  through 
which  the  sounds  conveyed  by  horn  12  may 
emanate,  this  opening  being  preferably 
provided  with  the  grille  work  13  or  equiva¬ 
lent  device  which  serves  the  function  of  75 
largely  hiding  the  inclosed  horn,  while  at. 
the  same  time,  it  does  not  interfere  notice¬ 
ably  with  the  volume  of  sound  passing 
therethrough. 

The  structure  is  of  a  pleasing  appear-  so 
ancc,  and  permits  the  suspension  of  the 
sound  conveying  means  in  an  approximately 
horizontal  position  whereby  the  loss  of  vol¬ 
ume  due  to  bends  m  the  horn  is  prevented, 
while,  at  the  same  time,  the  advantages  of  s5 
the  concealed  horn  arc  retained. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat¬ 
ent  is  as  follows: 

In  a  phonograph,  the  combination  with  so 
a  reproducer,  of  a  sound  conveying  horn 
forwardly  directed  therefrom  without  bend 
in  an  approximately  horizontal  direction,  a 
casing  comprising  a  chamber  in  which  said 
reproducer  is  supported  and  inclosed,  said  35 
chamber  having  a  hinged  cover,  and  a  cham¬ 
ber  inclosing  said  horn  and  extending  in  an 
approximately  horizontal  direction  from 
said  reproducer  chamber,  a  vertical  parti¬ 
tion  fixed  in  the  casing  for  separating  said  loo 
chambers  and  having  an  opening  therein 
for  the  horn,  a  horizontal  shelf  in  said  re¬ 
producer  chamber  dividing  the  same  into 
upper  and  lower  parts  and  on  which  shelf 
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’  irhma  it  may  concern: 
it  known  Hint  I.  Thomas  A.  Enisos.  1 
r/.m  of  Hie  United  States,  ami  a  rcsi- 
„ f  I.letvellvn  Park.  West  Orange.  in 
omit v  of  and  State  of  New  .Ter- 

'  fitted  pertain  new  and  useful 
;  in  the  Art  of  Separating 
“  Is,  of  which  the  fol- 


rripti 


„f  Hie  United  States 
,'led  Oetolxr  12.  1M9.  ""‘I 
11.1  SMJBRS.  dated  September 
nvc  descrilx’d  processes  for 
i<-  films  or  flakes,  and  partic- 
thikcs  of  metallic  nickel  for 
„f  Hie  positive  electrodes 
'•  nf  the  Kdison  type, 
generally  in  forming 


verv  considcrablv  hr  stirring  and  heating; 

,  that  the  reducible  chlorid  may  lie  regener¬ 
ated  by  supplying  the  solution  with  air, 

1  o.xvgcn.  or  other  oxygen  containing  gas,  and 
the  operation  tlicreby  rendered  continuous  6' 
without  the  necessity  of  adding  additional 
onantities  of  reducible  clilortd:  and  that  the 
liv-product  is  a  pure  basic  sulfate  of  copper 
which  can  be  made  into  pure  sulfate  of  cop- 
per  bv  adding  the  proper  amount  of  sulfunc  « 


In  the  practice  of  my  invention  as  ap¬ 
plied  to  the  manufacture  of  films  or  flnhcs 
of  metallic  nickel,  I  proceed  substantiallys 
I  follows:— Composite  sheeU  each  composed 

of  a  thin  layer  of  cooper  and  a  thin  la}  cr  of 
nickel,  or  of  a  numU 


X: 


. „  p„ndst  generally  in  lomiing 

.  sheets  poniiiosed  of  alternating 
eleclrolvtinillv  deposited  copper 
.1  .  linin'’’  up  the  sheets  into  strips 
'"tions.  and  dissolving  out 
e  hereiiiliefore  mentioned 
.  1  have  descrilicd  the  use 
n..  ntniiioiiiaeal  copi>er  sulfate  solution 
i1U»t*1viu*r  I lu*  topper  without  affecting 
u  i  ...J*,!  jn  mv  application  5?enal  No. 

•  u  til, sl  Mnv'tltli.  1911-  1  lmvc  <lc' 

Y" **  j  *  „V,!|  claimed  a  method  for  accom- 
i  •  Vi, L  n-sult  ill  which  I  treat  the  as- 
:  .  T  with  n  solution  of  ninmo- 

luleH  iiuiii .  .n.  n  ,mnll  quantity  of 

ag&£*c?a«e 


i, lion  relates  generally 
„-s  for  separating  copjxi 


suitable  manner,  dacli  of  these j  =""17  “ 
then  cut  into  strips  or  into  small  portions 


iiiStheir''metainclslates.  are  then  put  into  a 

ffjaOT/s&rtsri 


M>  1,n ,  , ,  — rsaa 

&S&fe93gg! 

lore  specifically.  my  ^«'mon  rela.« 

.ill'll  to  the  manufacture  pt  ntiiw 
«  Of  metallic  nickel  for rase  m  the  make_ 
of  the  positive  electrodes  or  sior  h 

ioid,  such  as  cupnc  clilorid,  1“*^ 


l  lmvc  /f.nlin*tll""4Csolution  of  sulfate 
tamed  by  usin  a  -  <Tnims  of  cuprlc 

!  r,0,rtlT  e  ^uHon  is  preferably  ke,d  nea, 
the  limng  point  »nd  mr^own  into^il 
from  nnv  mutable  ..  ,’f  av  be  hcatci 


;  “S^ndwlnch^licldii 

i  of  the  solutio: 


suspension  during  i  {  the  soillti0 

fl^%h1^  ution  together  with  the  su 
I  a"11,!?0,  1 sulfate  may  be  poured  or  £ 
pended  ^S1C  rp  ,c  hasi?  sulfate  is  then  se 

phoned  off.  V  .  g^aence 

Ifitolonrin  the  reaction  which  tak 
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iSrste’?  t&sxz&p&z 

f  « nil'll  tin  '.mowing  ,ween  the  motors  and  the  rolls  remains  un- 

„•  U  „  division  of  mv  ap-  changed  irrespective  of  the  adj ustn,e"t  of 
Ho.  iSmST Wed  Janua^  the  rolls  to  the  vr.dth.oMlicg.p. 
nut  rolls.  My  application  So-  Mounted  ,^‘gh  which  falls  the 

Wm^ov^'hymvpa^  SSeS.1  to  Impended  upon.  AUhe^j,  of 
'.'Ll1  872,0111  and  this  casing  at  “c  side  is  .a  roller  feed  1- 


SHkot:**}3S 
rvrsa  e-L*  ^isssizz 
^stsLSSrr  &  lariMAs:?; 

i"K  iTihS?;,t"yi  ““SfsKva'frsSw  * : 

iirs&Kffi  rtf S  3?  ri  | 

the  construction  and  in-  means  oi  ^  ,  .  :»  rock  to  be 
&,hoY  apparatus  of.  Is  »  mriri  « 

taratiis  of  the  type  disclosed  in  hroh^i  ^  „„  8uitnble  tracks,  taeh 

nmterSs  to  tebXn  arc  fed  ^ ™th  wk  "T if  adapted  to  engage 
T  crUsh,Dg  the  hook  being  flexibly “„d. 

foYof  mv  present  application  “^'lns“Xvs,24,  24,  and  extending 
chnni'm  ‘for  dumping  the  ma-  ”f.°  "nSing ‘dAim  25.  This,  winding 

taritfssrs  cj^s-nss 's 

-ft&SZSSS ill 
SSsjS3KSSSSa»‘  % 

******* ’u 

i.-,  ii„.  invention  may  be  better  tion^-i  (h?  sk;p  to  the  l)“*t’onts(Ju,nt 

S-^sstgigs 
’dkxst&S-  ^ws.*rE4g., 

„  “to  side  frames,  cated  at  the  #t  thc  other  side 

■isdrivcnbyasnmH  ‘'^^hercfrom  I  mount  a  wl 
a  Steam  engine  being  dmc^ar^  is  to  prevent  the  m 

“s”s 
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/•„  i/W  irAt'Wt  if  "Kiy  r.mrrrn: 

He  il  known  that  I.  Thomas  A.  Lrnsos, 
of  I  lit*  t'niliil  Stales,  residing  at 


l.li  w.  ilyii  l’ark.  Orange.  i 


Manufai 
lln*  following 
My  invent u 


•I  u^f nl  Improvements  in  the 
*  of  Port  land  Cement,  of  which 
%  cription. 


Mv  invention  reinic*  m  an  uiijiumv..  i 
for  mnuu  fact  urine  Port  land  cement,  and 
mv  object  i-  the  production  «f  «  process  for 


j„V  object  »-  tne  prtMiuciion  oi  n  |inw» 
the  minM**  which  can  U*  economically  and 
.•tTectivelv  pmcti^l  in  locnlitie*  where  the 
conditions  as  to  raw  material  are  unfavor- 
i  aide  for  Work  inis  l»y  present  methods. 


Ill  general.  I  lie  II1VVIH M'll  cimnnK  iu  ...a.... 
factoring  artificially  a  cvnwnl  making  ma- 
l.-rinl  similar  in  it-  rlictmral  anil  physical 
pn.iiertn*  in  tin*  Ihni  natural  cement  rack,  as 
(nr  t-xuiii|>lt*.  in  eastern  IVniisYlvania 
ami  north  ", -.tern  New  Jersey:  said  mate¬ 
rial  being  subsequently  admixed  with  a 
iirotH-r  pn>|H>rtii.n  of  liiiie-tono.  and.  alter 
grinding.  living  hiimeil  ill  a  cement  kiln, 
in  mmleni  eviwnt-nmking  processes. 

Itroadlv  -|ieaking.  the  invention  consists 
ill  forming  a  cement  making  material  “ 
natural  cement  rock  (adapted  to  be  m..- 
matelv  mixed  with  the  proper  proportion  of 
i: ...  »  ( i  i»r  iTtlt-i  not  ion.  Ill  the 


production  of  Portland  cement),  by  slafJ* 
zwxiz  or  fuMiic  the  correct  proportions  of  «• 
lieious  material.  Mich  as  quartz,  with  a  suBs 
fifiit  I v  low  |>ercrntaj>e  of  limestone.  tn  the 
pre-cnee  of  alumina  (for  instance — clay)  anu 
iron,  h,  a-  to  thereby  result  in  a  very  Outd 
leh  fusion  taking  plan' 


slag,  -lien  tusioi,  ...  a  suitable 

water-jacket isl  furrian.  for  the  purpiee.  the 
tluid  slag  being  tapiHsi  off  at  the  bottom  of 
t*  the  furnace  and  Uung  finely  sulidivided  or 
disintegrated.  for  instance,  by  a  powerful 
jet  of  rompns-sed  air  or  steam,  or  hv  cen 
trifugal  fore-.  I  find  that  it  n 
artificially  make  ivment  rock  in  mis 
*  a  sufficiently  low  teinperatuiY  to  enable  tne 
’  an  economical 


gredients,  such  as  quartz,  would  more  than 
offset  the  cost  of  the  slagging  operation 
which  is  therefore  preferred. 

I  am  of  course  aware  that  heretofore  Fort-  5, 
ind  cement  has  been  made  from  slag  ob¬ 
tained  in  the  operation  of  blast  furnace, 
but  with  these  latter  processes,  the  slag  is 
■Worn  suitable  for  the  purpose  and  gener- 
lly  contains  sulfur  or  other  objectionable  t 
impurities,  and  even  when  the  slag  is  capa¬ 
ble  of  use  for  cement  purposes,  the  resulting 
cement  is  very  irregular  in  quality.  With 
my  improved’  process,  the  slag,  instead  of 
Iw’ingan  irregular  and  uncertain  by-product,  7 
is  the  direct  product  of  the  operation,  and 
’  'igredients  can  1*  always  selected 
in  a  perfect  material  free  from 
objectionable  impurities.  The  important 
consideration  in  the  process  is  the  use  of  a  7 
sufficiently  low  percentage  of  lime  as  to  en¬ 
able  the  slagging  operation  to  be  carried  on 
nt  mi  economical  temperature,  while  at  the 
.  time  the  resulting  slag  can  be  made  ex- 
ireuielr  liquid  and  non-viscid.  and  hence  can  i 
Is-  readilv  blown  or  disintegrated  into  a  line 
powder.  If  it  were  attempted  to  add  a  suf¬ 
ficient  amount  of  lime  in  the  first  instance  to 
make  Portland  cement,  the  temperature  re- 
mired  for  its  fusion  would  be  from  MX) 
Urns,  to  3000  degrees  Fahr.,  a  temperature 
/ar  too  high  to  enable  the  operations  to  be 
carried  on  with  any  degree  of  commercial 

CC^n°onler  that  the  invention  may  Iks  better 
understood,  attention  is  directed  to  the  ac¬ 
companying  drawing,  forming  part  of  thus 

specification,  and  inwhich- 

1  Fimire  1  is  a  diagrammatic  view  of  a 
water-jacketed  fumacc.and  settling  cham- 
|,er.  illustrating  the  air  or 


that  when  the  materiul  I-  intimately  added 
to  linclv  iM.w.lcm!  limestone  and  burned  in 
a  rotary  kiln,  or  ollierwi-e.  1  urtlninl 
of  excellent  quality  ran  bo  secured.  " hue 
it  would  be  |H*<vible  t«  iut  iniatelv  mix  proper 
proportions  of  raw  materials  (silica,  alu¬ 
mina.  iron  and  lime)  ils  to  result  in  1  ort- 


^"^"disinie^tionof  “the  fluid  slag  by 


numerals  of  reference.  e£c 

In  carryinj- . . 


^Xl  -ml  or  rake  in  the  proper  amount 

,hA 


if  A  .1  ,n  economically 
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Mv  i *!»>»’!» t  tvlatcs  to  cement 

-j  burning  kiln-  of  tin-  type.  wherein  a  long 
ri.iarv  slightly  iii'Tim-l  tubular  burner, 
lim'il  with  firebrick.  is  supplied  with  pul- 
n-rimi  tvinenl  material  at  its  upper  end.  si) 
as  to  l  e  fell  through  the  burner  hv  reason 
.  ,,f  its  I-,  tatinii  ami  inelinatioii,  the  kiln  l>e- 
jng  In  ateil  by  one  or  more  streams  of  hunt¬ 
ing  piiheri/e'l  fuel,  fotvnl  into  the  burner 
at  it-  lower  end  l.y  eompresseil  air.  A  kiln 
of  i hi-  Ivin'  is  ilevriln'il  ami  claimed  in  my 
o  l’ateul  s'o.  sfs.'.wi  dated  Oi-tnlier  2dth,190.i. 
With  kilns  of  the  tv|ie  referred  to.  consid- 
erah'e  heat  is  lo-t  m  the  exit  gases  which 
pass  tip  the  stack  at  a  hit’ll  tcm|ioniture, 
since  the  material  urrupies  hut  a  small  part 
J  of  tin-  interior  of  the  kiln  and  the  oppor- 
timitv  of  abstracting  heat  from  the  burning 
fu.-l  and  prod  nets  of  eomhnstion  and  decom¬ 
position  . . mparntieelr  limited.  Fur- 

tliermote.  with  present  cement  kilns,  the 
0  I -ire  of  the  tiilmlar  burner  is  relatively 
situ  nth.  -o  that  the  rotation  carries  the  ma¬ 
terial  for  only  a  short  distance  up  the  sides, 
whereupon  the  material  slides  down  again 
and  -lightly  forward,  due  to  the  inclination 
S  I.f  tin-  kiln',  in  this  wav  progressing  slowly 
throughout  the  length  thereof.  In  these 
"tu  ratii'iis  the  load  of  material  while  still 


line  proportion  of  the  heating 
inner  and  Mtnm  portions  of 
>  heated  largely  hy  conduction 
ion  from  the  kiln  walls.  Oh- 
mterial  would  lie  much  more 
e.l  and  with  higher  fuel  won- 


prior  kilns,  which  were  generally  of  a  stand- 
.  aril  length  of  sixty  feet.  My 'present  im- 
•  provcmcnls  ran  he,  anil  preferably  arc. 

,  uscil  with  very  long  kilns,  as  suggested  in  , 

■  mv  said  patent,  but  they  are  not  limited  to 
!  such  use  and  may  lie  effectively  employed 

■  with  rotary  kilns  of  any  desired  length. 
In  the  operation  of  rotary  kilns  a  consiuer- 

1  aide  loss  of  material  occurs,  irrespective  of  , 
;  the  length  of  the  burner,  due  to  the  fact  that 
,  the  rapid  draft  of  the  products  of  cornbus- 

-  tion  and  chemical  decomposition  through 
>  the  kiln  carries  more  or  less  of  the  very 
t  light  nnburned  material  tip  through  the 

-  stack  and  the  material  thus  lost  slowly  set- 

-  ties  in  all  directions  around  the  kiln  house, 
r  It  is  important  that  this  loss  of  material 
i  should  be  overcome.  In  my  said  patent,  I 
i-  reduce  the  loss  of  material  from  thissouree 
i.  hv  introducing  the  material  within  the  kiln 


by  means  of  a  conveyer  arranged  close  to 
the  bottom  of  the  kiln,  and  which  packs  the 
material  therein  in  successive  incrcmcntSjSo 
ns  to  withdraw  the  material  as  much  ns  pos¬ 
sible  from  the  effects  of  the  draft,  but  never¬ 
theless,  even  when  this  expedient  is  resorted 
to.  an  objectionable  loss  is  incurred. 

The  objects  of  my  present  invention  are. 
first,  to  provide  a  rotary  kiln,  which  will 
effect  very  considerable  economies  in  the 
fuel  burned  hv  materially  reducing  the  tem¬ 
perature  of  the  stack  gases:  and  atml  to 
provide  a  rotary  cement  kiln  in  which  the 
loss  due  to  the  carrying  off  of  unbumed 
material  with  the  stack  gases  will  be  con¬ 
siderably  reduced.  .  .  ,  . 

To  this  end,  the  invention  consists  in  pro¬ 
viding  the  kiln  on  its  interior  (for  that  por¬ 
tion  of  its  length  in  which  the  matenal  re¬ 
mains  inn  pulverulent  or  granularconditionl 
with  projecting  ledges,  shouldc^  or  rtbsc 


.  *«  P»vi*Hl  whh  shoulders 

iL  .k  TT'-Hvoly  :>nil  with  tvducod 
y*-  .1h®  vrnmmls  s  ami  s  arc  provided 
*ho 

wav 

nfM*5*1'  ox*(cnsi<ms  3$  nrnl  :jn.  the  i!,1^ 

Sgsasasg 

Tlui  giis  voht  incline's  a  nlu<v 40  l,, 

MhdVmvi^Artc’”^.  Il7net"e;snt>0tl't,,ry',":’* 
Zoning  eonrtit^J'aVX^rir  of  !!'c 


n.e  bottom  o’nho'i^i.o'jo'finro0- 1’1',1"  H 

$**”&  5.  *>  p''rmTtti,o  ^4  to  T: 
'ile  cn-er  to  h  VT  i,n,fi°r  of  ">e  pft». 

1n«nl  npwurdl/l bv 7^J.fTthW?iS  'T 
*  uinitig  member  47  widXi*  L  i 
>e  exterior  of  the  upper  .wrt  ^f"  hi  T" 

w^sarnSSA.t: 

Ettaa-jm^r 

m»i:c 


S^ivis' 
-■  rK^y.trs^r!::'1"? '." 

JKSEKicSM. 

i-  i,,,'hM; 11 

e  within  U*!*' "'", 

J|  "llJ  I  MWn  "r',W  fl>""  «*»  "•>'1  fi 

:«Es3S?ftB^aa. 

»  "'leeirelvie.  nt!  "  T’’  ,*“  10 

|  S!»S#J4rtr 

|  hue  „,,.  tendency  of  ,iepl,  ’,Vof  10, 

I  umi  or  oilier  ehemiea).  /  ._  '  ,  ,s  or  I"!1-  10! 

'  7  . . I'lW  fnn.i  L ,  HlVr"-hVi"!7.,iS 

”  S^S1;;1  ,'”  f «SS  Ss!  ,ls 

fnbiier  \va4,er  v'.  ,4. J'"r,"lv  ”•*«»  place.  A 
I  he  rl.oiihier  or  n,,,'4.  -,  ''"'l’h'.'V.i  lietweeii 
•he  .-ontuiuen  ?«  iS.vL*,!‘  !''"  *’•»  -  •* 
the  pluo.  Tile  etifii-i!4ii  -l  Mabuse  around 

prove, I  valve  V"'n"<'1  torrn  of  niv  im- 
epritio  is  loeate.l'withio10*)'  in  "l,ich  ,ho  125 
I  Phere  of  the  interior  „f  th*  “Tl  ?*""«- 
ntiy  tendency  to  (i,„  *!'.e  whereby 

lions  of  pota<h  or  M]n  r  cln'°r  °f  ,,,cr"st»- 
tfolyte  Upon  the  sm-in,/; '  *l*.S  ^rom  'tie  elec- 


coii-titutimf  a  heaii.  'Ilie  spring  -IS’  is 
l  oiivil  around  the  lower  portion  of  llic  stem 
an, I  is  routined  lietwren  the  head  S3  anil 
the  Isittom  SI  of  the  plug.  Til*  plug  jg  pr[). 
lidcl  with  openings  S3  in  the  lower  portion 
of  its.  wall  to  iM-rniit  the  gases  to  pass  into 
its  Ulterior  from  the  veil.  In  other  respects 
the  valve  or  vent  illustrated  in  Fig.  9  is  the 
same  as  the  valve  or  vent  hereinbefore  de¬ 
scrib'd.  The  rover  Irt  is  held  against  down¬ 
ward  movement  by  the  stops  or  keys  '4G' 
which  rest  in  rrces-os  in  the  top  of  the  plug. 
The  cover  IP  is  secured  in  placo  by  the 
thinned  retaining  inemlicr  47.  The  tension 
of  the  spring  is  adjiistctl  by  means  of  the 

All  of  the  parts  of  my  improved  storage 
battery  eell  and  valve  or  vent  are  preferably 
nude  of  nickel-plated  steel,  except  where  it 
is  slated  herein  that  other  materials  are 

Haying  now  descrilied  my  invention,  what 
I  claim  and  desire  to  prelect  by  Letters 
Patent  is  as  follows: — 

1.  In  a  storage  battery,  a  cylindrical  me¬ 
tallic  container  and  a  unitary  structure  sus- 
j tended  from  the  container  cover  compris¬ 
ing  positive  ami  negative  plates,  and  means 
for  rigidly  eoniiecting  together  all  of  said 
plate.-,  said  means  comprising  conducting 
means  for  connecting  the  positive  plates  to¬ 
gether,  conducting  means  tor  connecting  the 
negative  plates  together,  and  means  for  con- 1 


s  ilisrefL,™  ,  ,  P'e'cs  amt  insula 

,  -  .  tho  length  of  the  rod  being  i 

proximate  y  mu,  to  the  internal  diame 
t  of  the  cylmdncal  container,  and  said  i 
-  being  adapted  to  keep  the  plate  structi 
i  out  of  contact  with  the  container,  subst: 

>  tially  as  described. 

2.  In  a  storage  battery,  a  container,  pr 
live  plates  and  negative  plates  altcmat 
arranged  within  the  container,  a  pair  of  v 
tically  disposed  terminals  having  their  i 
per  ends  extended  through  the  contaii 
cover  and  supported  therefrom,  a  rod  < 
tended  through  the  upper  portions  of  s: 
positive  plates  and  through  the  lower  e 
of  one  of  said  terminals  to  connect  the  sai 
mechanically  and  electrically,  a  rod  extei: 
cd  through  the  upper  ends  of  said  no; 

■  live  plates  and  through  tho  lower  end 

L  the  other  of  slid  terminals  to  connect  t 

>  samo  mechanically  and  electrically,  t 
lower  ends  of  said  terminals  bring  local 

i  substantially  half  way  between  the  ends 
i  said  rods,  and  additional  means  for  cc 
nccting  mechanically  and  sparing  apart 

■  of  said  plates,  said  plates  bring  support 

■  from  the  container  cover  by  said  termini 
•  and  rods,  substantially  as  described. 

i  This  specification  signed  and  witness 
I  this  30th  dav  of  December,  1911. 

THOS.  A.  EDISON. 

Witnesses: 

Hcxur  Lanahax, 

Anna  R.  Kixnu. 
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iusoiatmo  compotod. 

lptele»u.'^«"r«“L  mtented  Jnn.«lM4. 

~~7Z\U  arc  obtained  by  combining  «MP«£  . 

,(  tin-  1  m,c<’  ‘  j^'Tho  conniv  of  tt*l>baU.  /  "  Jc trtrachloronapbUuilcne  to 


n,T;  ^V,'u"  r;  A 

AS  SSA  W»  lteS£S!l&-  —  » 

ai  yr?::5"xr.i  '"^SSSsss, , 
israssis.vass  . 

iSri'««£S,3i 

te.rS35’^  sSfe^aSSSK5*' 

“  jrAteW". is  TC  11'av  come  n  “"‘f  oVacid  or  alkali  storage 


^r„  great  cona-p.«t™;  1  ^  >'r^  nt{“;%wmPle  trays  or  ^ 

s^W&stsa#*.* 


jMmvss  at  l(>"  *  J  is  felteu 


t "O'-  ,«£ ?Sr  •«hS5«i™?-;"K3  » 
"''3d  “  *" 

fphat'  Tla^oltin?  £t‘tcrics.  proved 

ii&rs&s.  $3&&sf£’vZ'' 


B«lc^nati°n  a  S»thalcne.  'J'lllCJl. 
clllorTnation  of' 11  J'^xible,  Bbmnj 


■■f  mnkii 


,  v  •  ciilniini'  ,  <.1,11)0.111(1  composed  of  |  10.  A.,  insuhiling  n.mpouml  containing 

„  ;.h  of  t  mhliexibi  crystalline  needles. !  chloriti  derivative  ..(  naphthalene  ami  ' 
?h  which  lire ‘filled  with  a  sub-  j  phah 

stance  to  render  said  compound  non-porous,  II.  U 

SUoSl\nt,in=ul“inr«S«"d  composed  of  I  gothcr  a 
felt  of  touMi.  tlexiblc.  crystalline  needles.  I  and  a*p{ 
tlie  interstices  of  which  an*  filled  with  as*  !  1-.  1 1 

phalt  to  Vernier  said  compound  non-porous, 

,  1  ^Vpuund  containing  aud  a>pl 

tctnicldoronaplithalene  and  a  fusible  fill'll.^ 
substance 


11  melting  to- 
if  naphthalene 
d.sciila-d. 

ihthaleiie 


i.aphlh: 

cribcil. 


;ir 


•i.  An  him  dating  compound  contait 
15  tetraehhmmaphtimlcne  and  asphalt. 

.*».  An  insulatin';  compound  contau 
tetrachloronaphthalciic  and  asphalt  ir 
proportions  by  weight  of  six  parts  of 
tetrachloronaphtlmlone  to  one  l 
20  phalt.  substantially  as  described. 

0.  An  insulating  compound  composed  of  g 
a  felted  mass  of  tetra-chloro-napnthaleiie  **1 
having  its  interstices  tilled  with  a  sub>tance  t« 
to  render  said  compound  non*|Hjrous.  sub*  .< 
25  sUintiallv  as  described. 

T.  A  process  of  making  an  insulating  com*  c 
pound,  which  consists  in  melting  together  a 
tetrachloruiiaphthalene  and  an  amorphous  c 
substance,  sulistantiallv  as  demerit  wd.  * 

50  8.  A  process  of  making  an  insulating  com*  s 

pound,  which  consists  in  melting  together 
letrachloronapbtbalene  and  asphalt,  sub*  t 
st  ant  tally  as  described.  .  . 

9.  An*  insulating  compound  containing  a 
55  halogen  derivative  of  naphthalene  and  as- 


liallv 


crilied. 


•aid  asphalt.  Mlb*ti 


Copies  of  this  patent  may  he  obtained  for  five  cents  each,  by  addrening  the  "  Comial*»ioner  of  Patents. 
Washington.  D.  C." 
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led  April*.  I'M-  SCTU' 

— -  *  u..  wnter  of  crystal- 

!  rW-CraJhS.?BU^n.t«l  serving  to  iiasten 
A.  Emsos.  |  >“t'™c^'nc  ’  The” resultant  mixture  mmj 
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le.itteries.  and  1,1  i'1' 
•  ,*t  for  this  purp^* 
_ nude  by  l 


s  sriA..-"  ^  «  conceniravc 

ir ...  ...  -_*i« 1 JS  SS' Vbffi,c 

pnviure  an  improved  |  of  i.v.nroduet.  In  B«a 


Serial 


• rr,’;,,:;f  !:v  invention u 

■  ",,,V  I'.lmuion  of  certain  classes  °f  ,  .  ( bri)ken  „p  or  crushed  by.  ^  ^  , 

'N  '.minp.oimls  which  have  hern  m(#M)  and  put ®,j  {^0f  reaction  washed 

'  -  «* . - •ff'sssKfeartfssfS 

i  Ls  sodium  sulfate.  and  ™n«ntrated  solution 

I  irr’S'm  - t0btClnact  CanSdcf- 

»fvn!unble  smlium  sulfate  is  washed  7S 

asnsl 

l«SS2^S£S^r 

alkaline  storage  JwttcnK.  0f  „\knli 

S  to  use  from  27r  ‘“tr'0"  containing 

isSsasw- 

. 

ff^Ss^  95 


billet  for  tills  pan'T-  improved  p™>" 
The  I, rrnluet  Ill'll  applu*'10" 

Vs'l'V.r.Mo'.  fi'l'<l rf'' producing 
,1...  ordinary  n.«th« lVdrt.Sd  is  pr* 

1  hy.lroxid.  the  solution,  and 

|.d  fr"»i  »“ .  VK  -phis  method  in 
.ashed  and  drw«;  of  large  ca 


nickel 


'"'"I"  . 

srs^gafcqggi 


rushing  ami  washing  the  same,  sub- 
ly  ns  described. 

e  process  of  fanning  nickel  liy- 
which  consists  in  mixing  together  « 
nging  into  intimate  mechanical  con- 
lndissolved  comlition  a  salt  of  nickel 
water  of  crystallization  and  a  hv- 
snlistantinllr  as  set  forth, 
e  process  of  forming  nickel  hy-  jo 
for  use  in  alkaline  storage  batteries, 
■on-isls  in  mixing  intimately  a  dry, 
ted  salt  of  nickel  containing  water 
allization  and  an  excess  of  dry  sol- 
droxid,  drying  the  resultant  "mass,  65 
r  and  washing  tint  tame.  ami  finally 
the  residue,  substantially  ns  set  forth, 
e  process  of  forming  nickel  by- 
for  use  in  alkaline  storage  batteries 
onsists  in  mixing  intimately  a  dry,  to 
ted  salt  of  nickel  containing  water 
allization  and  from  ‘1\\  to  |-Jr;  ex- 
Irv  soluble  hydruxid,  drying  the  re- 
nass.cnisltittg ami  washing  the  same, 
illy^dryin-  I li«*  rvsiduc,  Mib-tantiallv  66 

«*  process  vf  forming  nickel  Iiy* 
for  in*  in  alknlim*  slwpp?  bnUerie**. 
on>»>l!.  in  mixing  intimately  u  drv 
o  k«*l  containing  water  of  cryVtalliaui-  70 
1  a  considerable  excels  of  drv  M>luhlc 
«1  whereby  a  doui»l,.|ike  mass  i>  pro* 
Irving  tile  dou^hdike  nmv,  exceed* 

i»w|y,  rrudiinrr  the  u»a.sst  ua>!i* 

*a,we?  and  miry  in-  ()ie  residue,  Mib* 
ly  as  (IinTiUil. 

slHeitieation  signed  anil  witnessed 
day  of  April.  11*11. 

THUS.  A.  EDISON. 
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*'InC  This  cream-like  mixture  b  *«"  55 

sr  ^d^I««Stis 

Storage  Batteries  »f  «lm.h  ^  ^  results-.  AppaJ"^1  structurc  of 
u‘  "  ’  maleriaf  for  use  in  the  p* »*»«  «»  presence  of  the  strong  ;nt0  c 


r;tS&"a>r£  Ct5^«*iSCs0i 

r  i  ,1.  hvdroxid  raise®  the  «  nc  ^rage  batteries-  ^  ^  mixture  of 

1  have  oL  i^.j^xids  p?5*  l  ,  .  c  n[ckel  and  coba  >.  t  aS  ftn  actj\ 

tterios  when  nwitc  .  „  increase*)  capaciU  to  wUhout  obaJ 

-*.**«  .  material.  l\n  Ul;  kei  l»vdroxiu  niaoo  *iierdmn|! 

■A  „r  otherwise  agdattfb  ;3  pres-  “  ?,\*  l  have  i  ^,,,  products 
I  tion  is  cump\e  «  lhXfrei  here*1* l,"  clll0d  aPP ^  ‘ ■?. “.iltae  stoi 
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C  ‘with  a  P3?„  “raml  the  ex-  cobalt  hydros^  “  this  reason  ai 

&*£  SSSsf w;*ja;|5S^ 

!  Vroc‘^tatrf  P'l'P.  ‘°:fi  sufficient  ^'^b3l{thydroxid. 
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freedom  of  movement  m  ‘rackl  8  connected  to  ‘  floating  weight 

’™of  tire  sound  record..  lever  being L  in  conUet  with  ‘he 

Cion-  particularly,  the  object  of  mj  m  en  whc„  stylus  11  B  «  “  1S  enc-ircling 

lUm  is  to  provide  a  °»  il« 

S=Srg£»|sig*f 

‘HSSflJSfggscS 

*>”-•  --  '’VUaT  uX  ofth^^^  g  disklO^f^  rf  iUloraW 

°  or  juinffacroNt  by  “/‘^oroblc'lnenia,  20^ 

ami  owing  to  the  character  ^  "f^le  f^SmRan^ 

,,  &r.  fS-  es  tostfsa  ci  in  p 

SO  I.ient  iH-tw.vn  1 i"  Pnf*»My,  the  =W  j0  support  tncnAer  1*  lowcr  surface  * 
lever 'is  formed  on  its  uPJ*r ■  *J«  ^co  affords » 
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Mt.nnl  t  tai|  0/  the  stylus  lever  to  the  record  pro®  floating  weight, 
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ration  products  referred  to 


paragl 


i  the  applira-  j  ami  mounting  the  matrix 
I  in  tin'  third  '  slant  iaily  *-  -i  forth 
i.  If  the  disk!  ' 


table  S.  in  order  to  apple  heat  t,.  render  the 
said  disk  slightly  plastic  ami  yielding  and  ! 
iwrmit  the  unifnnu  application  of  pressure  i 
in  to  the  opposite  surfaces  of  the  brass  regard-  | 
less  of  the  unequal  yielding  of  the  brass  due  ! 
to  the  soft  places  therein.  If  certain  ma-  ! 
terinls  such  as  leather  or  leail  are  eniploved  i 
instead  of  the  fusible  condensation  product  | 
15  mentioned  atmve  the  steam  table  may  Is?  j 
omitted  and  the  pressure  applied  without  the  j 
application  of  heat. 

After  the  disk  1  is  removed  from  the  press, 
the  upper  surface  of  the  said  disk,  that  is 
10  the  surface  previously  in  contact  with  the 
disk  2,  is  formed  with  minute  irregularities, 
shown  roughly  in  I'ig.  2.  The  disk  1  is  now- 
turned  down  with  a  diamond  cutting  tool 
until  the  opposite  surfaces  thereof  ate  per- 
!5  foctlv  true  planes,  the  contour  of  the  disk 
after  this  operation  being  shown  in  dotted 
lines  in  Fig.  2.  This  disk  may  now  lie  se¬ 
cured  to  tile  copper  matrix  or  electroplate 
9,  the  surface  of  the  latter  in  contact  with 
10  the  disk  having  been  preferably  likewise 
(urned  to  a  true  plane  with  a  diamond  cut¬ 
ting  tool  and  the  matrix  and  hacking  being 
soldered  together  around  their  peripheries. 
Tills  manner  of  mounting  the  electroplate 
35  on  its  backing  is  more  fully  disclosed  and 
claimed  in  an  application  of  Sherwood  T. 
Moore,  Serial  No.  CG3.S20,  filed  December 

With  a  mold  formed  in  this  manner,  I 
10  have  made  it  possible  to  obtain  disk  sound 
records  having  a  record  groove  of  the  verti¬ 
cally  undulating  type  in  which  the  record 
surface  is  free  from  irregularities  and  undu¬ 
lations  other  than  the  record  impression,  so 
15  that  a  reproduction  of  a  high  degree  of  accu¬ 
racy  is  obtainable  therefrom,  the  pressures 
employed  in  molding  a  record  of  the  hard 
compositions  referred  to  above  being  about 
1200  ilis.  per  square  inch. 

50  It  is  understood  that  the  pressure  in  com¬ 
pacting  the  brass  hacking  prior  to  the  finish¬ 
ing  thereof  may  lie  applied  in  any  suitable 
manner  ami  that  numerous  other  modificn- 
tioiis  may  be  made  in  the  specific  embodi- 
*>0  ment  of  my  invention  herein  disclosed  with¬ 
out  departing  from  the  spirit  of  my  inven* 


.  forth. 

ynav.-s  of  making  luoM*  for -M»und 

-ubma-ter  re.  ■•r<V  forming 
thetv for.  Mihjiviing  «..iid 


>11  the  >a 


.  Mil., -taut ialtv  a.- 


records  which  _ _ 

from  a  master  suh-masicV ‘woS,lfo™Vn“ 
“  “-Mi-porous  material 


U-ie,uf0.r-0f  “™-l~™is  material, 
subjecting  „ud  backing  to  a  uniform  pressure, 


'iph.yc.1  , 


.id  ha. 


hs-ss  of  making,  molds  for  sound 
-h  consist.-  ill  forming  a  matrix 
er  or  suhmn-ii-r  rv**ird.  forming 
icrefor  of  noii-poKm,  material, 
lid  liacking  to  a  uniform  pres- 
tiallv  higher  lh.ui  the  pressure* 
mol. ling  re-cord-.  and  souring 
;  to  -aid  matrix,  substantially  a- 


h-lantially 


..  The  jiixkvss  of  making  molds  for  sound 

from  a  master  or  subma-ter  record,  forming 
a  bra-s  barking  therefor,  -ubj.-ciing  said 
hacking  to  a  uniform  pressure  '•ulMatitiallv 
higher  than  tin?  pn-ssiitvs  employed  in  mold¬ 
ing  records,  and  securing  -aid  harking  to 

a.  The  process  of  making  molds  for 
sound  records  which  consists  in  binning  a 
matrix  from  a  master  or  subma-ter  record, 
forming  a  hacking  therefor  of  m  ii-|Mirous 
material,  subjecting  said  lurking  to  a  uni¬ 
form  pn-.— tire  sub-taiilially  higher  than 
1200  iHiiinds  per  s*piare 
said  backing  lo  said  in: 
as  set  forth. 

tt.  The  pnaa-ss  of  making  molds  for 
sound  records  which  cotisi-ts  in  forming  a 
matrix  from  a  ina-tcr  or  suhmaster  record, 
forming  a  liacking  tlirrefur  of  uon-porous 
material,  covering  one  face  of  said  backing 
with  a  layer  of  yieldalih-  material,  subject¬ 
ing  the  .-aid  layer  and  backing  I.,  a  uniform 
pressure,  and  securing  said  kicking  to 
said  matrix,  siilotantially  a-  de-crilicd. 

i.  I  hr  process  of  making  molds  for 
sound  records  which  consist-  in  forming  a 
matrix  from  a  master  or  sulima-ter  record, 
forming  a  liras,  hacking  therefor,  .-overing 
one  fae-e-  of  said  backing  with  a  layer  of 
yield:. bte  material,  subjecting  the  said  layer 
’*  pn-.-uro,  uml 


am!  backi  ^ . . „ . v  ttm,  -v. 

cm-iiig  said  backing  to  said  matrix,  substan¬ 
tial  ly  as  described. 

S.  The  process  of  making  molds  for 
simnii  recur, Is  which  comprises  forming  a 
matrix  from  a  master  or  :.iil>ma,tcr  record, 
forming  a  backing  therefor,  subjecting  the 
.ackiiig  to  a  uniform  pressure,  and  mount- 
mg  the;  matnx  on  the  same,  substantially  as 


What  I  claim 
bj*  Tetters  Patel 
follows: 

Theiirocessofniaking  molds  for  sound  .  _ 

a  matrix  |  sound  ricnrdsVfo^^^^ 


a  uniform  pressure-  and 


set  forth. 


1,009,349 


making  molds  for  I  raid  material  to  rawer  cue  ■ 

'  •  5. - 1 —  I  subjecting  the  member  and  material  to  a 

|  uniform  pressure,  and  truing  the  surface  of  35  - 
ember,  substantially  ar 


same  plastic, 
material  to  a 

et  forth. 


10-  1»  ll,c ,  '’"tnmng  T^v^mcmbcr,  « 

t  frill  .  o;„_  molds  for  rear  surface  of  raid  matrix,  forming  aback-  « 

itrix  with  a  true,!  surfacc  fn™  “  of  Ldabls  matcrid.subject^d^ 

■f  1'rrrXir'br^  rail  J  « 

d  securing^  the  j  Mtt  ^  ot  mating  molds  for 

-  *  consists  m  fonning^a 


..f  the- 


■the  M 


sound  rtcorus  *nl™  "““““Li"  .‘JSng  the 
--^1* raid  iratrix,  formtog^k- 

'mmm- 

said  backing,  ajd  «cunng»“ 


t 1  x  . . sacking  in  contact,  sub- 

'i  nivT  of  making  molds  for 
‘i  ’  I,:.-),  consists  in  forming  a 

ma-t.-r  or  -ulimastcr  record, 
backing  therefor  of  nun-porous 
v,.n„..'  one  face  of  said  baeki” 

,-r  of  voidable  material,  subl« 

iug  -aid  backing  to  said  matrix,  t  TH0S.  A 

:!;S5  niakftCm^  «  Bac^s 

..nc  face  of  said  member  with  r.  Run*, 

dasric  material,  applying  heat  *!_ -  rf ^ 
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„  u  orov  concern?  sad  project  them  etntrifugsljj  into  a  kn,'  ,  tl 

that  I.  Thomas  Alva  Eot-  inch  aim being  rotated  within  the  casing. 

riicnvUvn  !•:;!=:  Cnn^ county  ;  In  order  that  the  invention  nuy  be  better  i 
,..,1  of  Xrtv  Jcr-ev.  have  in-  understood  attention  is  dirroted  to  tte  ao-.»o  ( 
*,„!  Uiefnl  Improvement!  oompanying drawings,  lornung  part  of  this 
V,  V:‘  Vopiratns.  of  which  the  specification  and  in  which- 
U  L'nirti  figure  .1  represents  a  front  elevation, 

t  Gffcfitt s2gg«:i 


oftic Aowinf means  for. dririim  lie 
feeding  devices  at  different  speeds; 

3  anenlarged cross-sectional  raw of  one  of 

the"  feeding  devices.  ■  .'.''l.t,.' 


t  i.  T.r.-lu-e  an  apparatus  oy  j  an  emaigvu 

or  pulvrrixei  fuel  may  the  feriing  denrts. 

",  mpict  stream  within  a  rotary  In  all  of  the*  ««*£< 

•r  lira! in-  chamber  in  an  effective  are  represented  by  the 

%£&&&*  rfsiBSSSSr 

"tie  kiln  with  »  blast  of  sir  jvceinng  te  “  instruction, 

onlv  to  a  small  proportion  of  kiln,  are  all  o  ,  .  ,  v,re‘ employed  ' 
ro  for  complete  combustion.  the  Smtable m«« ^  (MtsH^T*^  ,teftaf  to:.»s 
?r  air  taring  drawn  into  the  kiln  or  the  front  of  ; 

Clive  effr**t  of  the  blast  and  by  he  upper  J^j^atform  4  dn  which  the 

^tbl  Urp'bSkof  wmbustion  operator  thisj&jta' 

s  pfagsasttaaf# 
teirts  jsysni 

sjawuj  S^»f%£3S2?»5; 

»und  that  air  ecsnprcffOJJ  iionbeinff  formed*1*]1  r«ntPrs  the  casing. 

0  iH^power  forejchkil*™*  gSHfc  *bich  the  ¥jSS' 
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t'u.  fuel  within  the  kiln  substan-  The  shaft  removable 
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7'„  „ll  irhoin  it  mmj  concern  :  c: 

I!,,  it  known  llmt  I.  Thomas  A.  Edison,  I  p 
riti„.n  „f  tin-  Fluted  States,  ami  a  resident  ]  4 
..f  IJrwellvn  I ’ark.  West  Orange,  Essex  tl 
roiintv.  New  Jersey,  have  invented  certnm  si 
new  ami  useful  Improvements  in  Sounil-  ti 
Modifier*,  of  which  tlic  following  is  a  de-  3 

'invention  relates  to  devices  for  modi-  n 
fving  or  inrving  the  volume  or  Ioudncsof  t 
J.uml  produced  hy  a  phonograph  or  talking  v 
machine.  Such  devices  as  commonly  used  1, 
comprise  a  metallic  part,  such  as  a  butterfly  < 
valve,  located  at  some  point  in  the  sound  s 
rniiu’ViT.  which  valve  is  o|H.iieu  to  a  greater  J 
..r  less  extent  to  vary-  the  am  of  cross  ere-  1 

ti. . .  the  coin  ever  through  which  thn  i 

...iiinl  reproduced  passes.  Such  a  device  is  ] 
objectionable  U-cailso  of  the  sharp  angular  I 
deflection  of  the  sound  from  the  metallic 
surface  I  have  determined  that  a  sound  '■ 
modifier  should  lie  of  such  nature  as  to  per¬ 
mit  the  sound  v  ibrations  to  pais  through  the 
.  i„„.  w  ithout  deflection  even  when  thcniodi- 
j-..r  clie  isi  position,  the  intensity  or 

serviceable  device  of  this  character. 

Other  objects  of  my  invention  reside  “ 
the  details  of  construction  and  combina 
lions  of  parts  more  particularly  pointed  out 
s  in  tile  following  specification  and  appended 

''  iTorder  that  mv  invention  mar  J*  ">»« 
elearlv  unilcrstooil,  attention  M -Jm*  S 
nvutl  to  the  accompanying  drawing,  l0"1* 

0  mg  part  of  this-speciHcationy  ami  in  wtaA  . 

1  -  T.'i„.  3  is  a  fragmentary 


I  cation  of  my  device  adapted  to  be  used  in 
i  plnco  of  the  modifier  shown  in  Figs.  3  and  55 
i  4;  and  Fig.  0  represents  a  partial  section 
through  a  sound  conveyer  similar  to  that 
shown  in  Fig.  1,  provided  with  a  sound 
modifier  similar  to  that  illustrated  iii  Figs. 

3  and  4.  60 

Iicferring  to  the  drawings,  the  talking 
maidline  1  comprises  the  reproducer  2  and 
;  the  sound  conveyer  3  can-ring  the  same, 

-  which  soimd  conveyer,  as  illustrated,  has  a 

i  |iortion  rearwanlly  directed  from  the  repro-  65 

•  duccr  thence  downwardly  into  the  cabinet 
l  4.  and  thence  forwardly  in  the  soimd  ampU- 
r  fving  exit  portion  of  the  conveyer  5.  It  is, 

.  however,  obvious  that  my  improved  sound 

,  modifier  may  be  applied  to  the  sound  con-  70 
s  yeying  passages  of  any  other  form  of  talk- 

c  "  ?n  the  preferred  form  of  mv  device,  the 
1  sound  modifier  consists  of  a  sphere  0  which 
..  preferably  consists  of  a  spherical  container  75 
a  £  within  which  is  inclosed  a  loosely  packed 
,  ’  mass  of  cotton  waste  or  horsehair,  asbestos, 
r  cloth,  or  other  cellular  or  fibrous  material. 

r-  j&gttwz&ifP" 

;  : 

in 

at  not  ilKtf  adMS'tion 

:d  another*  lid  by  the  iltotreKd^con- 

»■  }>‘c  f  ^  forward  side 

- 

cd  10  which  is  adapted  to  jo  which 

in,  liobbin  11  ^  wall  of  amplifier  5 

(„ ;  extends  0U‘.^''fJhe  exterior  thereof  with 
tly  uniS,^'fov  tiling  Sesame.  A  spring 

i 

,  a  of  amplifier  a -t tb*  "  adjusted  posi- 

•  1  modifier_by  [rl5ll  .  d  the  modi- 

nd  U-W  re  shown  in  Fig,l:  knob  13 


the  cord  10  upon  the  bobbin  11.  When  it  is  I  10  attached 
desired  to  move  the  modifier  to  the  right  to  i  or  thumb  p 
restrict  or  close  the  ;iir  passage,  the  knob  •  siile  the  eon 
13  is  turned  in  the  opposite  direction  to  un-  j  moved  to  e 
wind  the  coni  10  from  the  bobbin.  i  the 

When  the  modifier  is  in  the  |Kisiti»n  ,  shown.  Tl 
shown  in  full  lines  in  Kig.  1.  it  completely  I  may  l>c  p.e 
fills  the  opening  and  the  volume  of  sound  '  in  conveyer 
produced  by  the  machine  will  lie  a  minimum.  In  Kig.  <'• 


without  contacting  the  modifier.  The  am-  in  conveyer  Valve  r.!  has  sc  i 
plifier  5  is  preferably  of  a  progressively  in-  to  or  integral  therewith  the  stent 
creasing  diameter  as  shown.  When  the  ing  forwardly-  in  a  horizontal  dit 
modifier  is  in  the  position  shown  in  full  ;  provided  on  its  forward  end.  in  a 
lines,  the  sound  vibrations  traveling  through  i  position  in  front  of  the  mouth  » 
conveyer  3  pass  through  the  same  witlmiit  I  with  the  head  or  thumb  pic-e  1! 
deflection,  hut  "ith  their  amplitude  or  in-  modifier  H*  thuv  U-  rotated  as  <1 
tensity  reduced  so  that  the  loudness  of  tile  rimievlioii  witii  Kig.  3.  Stem 
sound  reproduced  is  decreaseil.  Ily  fnrmiug  supported  in  any  nuiveiiient  mat 
the  modifier  as  a  sjihere,  the  sound  vilira-  is  desired  to  have  the  conveyer  3 
tions  in  the  central  portion  of  the  ronveyer  amplifier  .".  o-, dilate  during  tile 
will  have  a  longer  path  through  the  modi-  j  tion  of  a  record,  stem  Is  mav  pa 
fier  than  those  near  the  sides  of  the  con-  i  the  wall  of  amplifier  .">.  as  shown 
veycr,  and  will,  accordingly,  he  redured  in  :  lie  supported  within  the  mouth  o 
amplitude  to  a  greater  extent  by  the  modi-  ■  as  (>v  a  bracket  01. 
fier.  The  energy  of  the  vibrations  adjacent  j  Having  now  described  mv  invei 
to  the  sides  of  tile  conveyer,  however,  is  dis-  |  J  claim  as  new  tliereiii  and’ desire 
sipnted  to  some  degree  by  friction  with  the  j  bv  letters  l’atent  is  as  follows 
walls  of  the  conveyer,  so  that  the  spherical  |  "l.  In  combination,  a  sound  r 
modifier  tends  to  equalize  the  intensity  of  !  sound  modifier  mounted  within 
the  vibrations  throughout  the  conveyer.  !  vever.  and  means  romprising  « 
Wliile  l  prefer  to  inclose  the  material  of  ;  bobbin  and  a  flexible  cumicethi 
the  modifier  in  a  wire  gauze  container,  it  is  j  said  bobbin  and  modifier  for  m 
not  essential,  although  it  is  preferable  lie-  I  modifier  into  different  nnsitintts  i 


lietween  said  bobbin  and  modifier  for  moy- 1  within  said  conveyer,  and  means  comprisng 
ing  said  modifier  into  different  positions  in  a  movable  member  and  a  flexible  member 
said  conveyer,  sutoantially  as  described.  connecting  said  movable  member  and  modi- 
5.  In  combination,  a  sound  conveyer,  a  fier  for  moving  said  modifier  into  different 
sound  modifier  mounted  within  said  con-  positions  in  said  conveyer,  substantially  as 
veycr.  resilient  means  tending  to  hold  said  described. 

modifier  in  one  position  in  the  air  passage  8.  In  combination,  a  sound  conveyer,  a 


modifier  in  one  position  in  the  air  passage  8.  In  combination,  a  sound  conveyer,  a 
in  the  said  conveyer,  ami  means  comprising  sound  modifier  mounted  within  said  con- 
a  rotatable  boMiii,  ami  a  flexible  connection  veycr,  resilient  means  tending  to  bold  said 
between  .‘■aid  bobbin  and  modifier  for  mov-  conveyer  in  one  position  in  the  air  passage 
ing  said  modifier  into  other  positions  in  said  of  the  said  conveyer,  and  means  compns- 
ci .n vever  substantially  as  described.  ing  &  movable  member  and  a  flexible  mem- 

|„  combination.'  a  sound  conveyer,  a  ber  connected  to  said  movable  member  and 
-i >u ml  modifier  mounted  within  said  con-  modifier  for  moving  said  modifier  into  other 


,cr,  anti  means  comprising  a  movable 
iiiIht  and  a  flexible  member  connecting 
<|  movable  memlwr  and  modifier  for  mov- 
•  said  modifier  into  different  positions  in 
,1  conveyer,  substantially  as  described. 

7.  In  combination,  a  sound  conveyer,  a 
mil  modifier  of  a  material  permitting  the 
ssago  of  sound  vibrations  therethrough 


Ijosiuonsm  said  conveyer,  substantially  as 

This  specification  signed  and  witnessesd 
this  7th  day  of  December  1910. 

THOS.  A.  EDISON. 


Witnesses: 

passage  of  sound  vibrations  therethrough  J  Dm  Smith, 
but  with  diminished  intensity  mounted  I  Amju  «•  “°™- 

Costs,  of  tM.  patcat  nay  b.  obtalatd  for  It,  coat,  tack,  by  aUltnlar  tho  -  Commlwloner  of  lateatt, 
'  W.tMartoa.  D.  C.” 
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UNITED  STATES  PATENT  0EE1CE. 

.  .  „  .  mimv  qf  LLEWELLYN  PARK,  WEST  OBANOE,  HEW  JERSEY,  ASSIGNOR 
TH  TO^SW  JERSEY  FATENTCOKPANY,  OP  WEST  OBASOE,  SEW  JERSEY,  A  COBPO- 
RATION  OF  NEW  JERSEY. 

PROCESS  OP  PORJONO  FBONOOBAPH-STYLL 

gpcciflntioa  of  letter*  Pa  teat  Patented  Sept.  15, 1914. 

'’“O’ 

plications  are  final  condensation  products  &S 

To  all  irhrnn  it  may, c»««™v  .  rv  v  t  of  phenol,  its  homologucs  or  polymers,  and 

lie  it  known  that  I,  T«,0«»  *•  how®-.  •  for^a|(]cl’  do  or  hex. -methylene -tetra- 
.  iti/eti  of  the  Umt«l  amino  or  other  substance  containing  the 

of  I  .It- wcllv  n  Park,  West  Orange,  .tASex  „dicai  CH„  and  m  their  final 

5  comity.  New  Jersey,  have  mTe?‘ei^^s  rendition  are  much  harder  than  celluloid,  61 
new  and  useful  Improvements  m  I’  „nd  in  fact  nearly  approach  glass  as  to  their 

of  Forming  Phonograph-Sty  It,  of  which  be  “arfnesa  Such  a  record  matenal  or  one 
following  t-  a  description.  ,  «,uivalent  or  great  hardness,  harder,  for 


et-sSaSrfts-:' 


0  .ml  more  particularly  to  toost  value  for  the  production  oj.  a 

a  iasttr js r 

11  •trasririsfto.utaj;!  ■»,*  Tsetses 

si  sssaSr-’W^ifS  s*,£  ss" 


S3X  ES£i£u  g r  tw’^&SirtaSiS 

":!dh, 'combination  with  a  smtajle  re.pro;  ^  having^  T# 

ducyr  which  is  tn ivcn  *J^Sy L  contact  pitch,  ■tisn^D’*’1^  finc  vii]s  be- 
Millicient  to  hold  the  rtylus  trnruy  ^  ola>  vety  harfmvorter^na^^  ^  a 

^'combination  with  »  81 

,  a®*®**?  1 


pended  claims.  .  mentioned  sapphire  J  v&ve  constructed  a  diamon 

Diamond  has  for  ropro-  w7mglfcrh  £ adopted  to  coact  with  such 

among  other  materials  as  suitable  lor  p  ^.ln3  which  is  aaapicw  consequent 

S  l£°n  should  b^nS  that  -gt-M"*  00 

3G  gestum  that  m  mow  .1.1  ^  of  great  JCtf*  __i1!r*;ons  were  made  under  y  0 

p^s^^sssts 

May  14,  1009,  preparing  same,  P*^S_tjoD  anf  in  -.r  v0  ft  din-  io5 

.  af  artsasr*»  m*>«*h*  *■■ 


ation  of  the  process  outlined 
!  I  have  found  valuable.  con- 
splint  in  n  holder 
„,ft  material,  nnd  subject- 
'  :,irl.Mil  in  the  holder  to  the 
... .  iterations  ns  descrilied  above, 
idin!  was  illustrate*!  as  nroiect- 
holder.  In  this  method,  in 
.  .plint  the  adjacent  portions  of 
1  i.(,  ground  away,  the  holder 
lie  -idint  against  breakage  dur- 
ti.  it  in  the  same  manner  as 
f  a  lead  |>eneil  protects  the  lead  , 
the  pencil.  This  is  of  valuo  , 
wiJ.hl  splint  is  liWv  to ;  be 
grinding.  In  tic- 11  1 
the  splint  1  entirely  mclrecd 
ler  7  and  held  therein  by  cement 
wee  end  of  the  holder  and  splint 
n  i<  ground  flat,  if  necessary, 
l^of  tlm  holder  and  the  .nclo*d 
'.^rLdder  ^^t 


-hove  indicated  for  shaping 

.,f  strength.  A  ■  -  cylindrical  rcc 

*usa  | 

..r  more,  which  Vove  of  | 


i  1  Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

■  ent  is  as  follows:  .  , _ 

1.  The  process  of.  forming  ph°n'>g™P’>  « 
stvli  and  the  like  which  consists  m  substan- 
tinllv  inclosing  a  small  piece  of  tery  hard 

ISaahetsacs?. 

SSrfelurffSiS” 

secured  In  the  "holder,  substantially  as  dc- 
“^he  process  of  forming  phonograph  ^ 
stvli  and  the  like  which  consists  msufeto 

iiilly. inching ,a ■^g^.S'.pmtWy 
“relZg^he^nt^.heJ-hy  «usmg 

as  dcS?5lbC‘L^*  of  forming  phonograph  05 

SB  % to&hst  3S?S  "• »; 

then  rounding  the  same.  , 

described.  si  d  witnessed 

JsW  of^^tisA.  EDISON. 
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UNITED  STATES  PATENT  OFFICE. 

Jl  mlSOK  OF  LLXWELLYK  PAMC,  WEST  OEAKOK  HEW  JE1SEY,  iSSIGHOB.  TO 
TUM«ON  fflOBAOH*  BATTEST  CONPAXY,  OF  WIST  OBAHGE,  SEW  JEBSEY,  A  COBPO- 
RATION  OF  new  JERSEY.  ITfBMMBani.  :) 

tp^iSdtiMrtietimnumt.  Patented  Oct.  27, 1914. 

1.115.400. 

I  material  within  the  tubular  electrode  in  such  55 
To  «W  «-A om  ,t  "J«y  •  v  EdI50S  a  I  .  manner  as  to  form  an  electrode  havmg  the 

i  ^^^TinvenUon  np^x 

It  iSSEcSS  |  inthe  following  specification  and  appended  ^ 

S  rewind  uvcful  Improvements  in  Electric  dt^  application  Serial/Ko. 

h^n“ of  «hicl!  the  follow, ng  is  a  de-  ,  1014,  is  a  dinmon 

.crilitiou.  ,  lm|M  {or !  hereof  and  contains  clama  covering  my  ira 

\  i  rsrtares'ssafirs-'^it-t  ^ « 

"•rn±sSrs?SSr  til^sssssst^, 

2S3ka%i#£S* 


sSs^ssSSSS^&SSSs^sS 


:“ryitS“v»“'x?„rs 

:,f  applying  lircf""- '°t„  ^mpreee.tlie  ma-  dc»  ^  increment  of  con  ^  ^  t 


i.  „  ,jr  ] j'rrtf amount  of  material  in  a 
iiiiii.  >li.it*-1v  after  the  rotating 
material  has  t«n  dumped 
■  ,|r?rril*'d.  a  charge  of  nickel 
'nt^l  „n  of  the  same  hr  means 
■ .liih-  ■K.  ami  plunger  27  which 

-W.1.  is  immediately  releasedto 
i, low  uiKin  the  tame-  The 
v  V-  agitated  in  the  lower  enil 
,'i '  ..I,, “of  rotating  agitator  13 
■ .  .'I  j,v'  „.,v  •mitahle  means,  as 
r  .tilin'  11.  which  pxwca  over 
"-  ,i  .(j  uixiii  .-haft  13- 

is  preferably  pro- 
■-  ;  ,  „inc  face  with  a  circular 

l- concentric  with  the  axis  of 
'  ’ ' '  a  ^rom  .ling  the  cavity  of  re- 
:  .ui  annular  portion  IS  ami  suf 
•l  ia  r  ami  extending  to  the 
",  t.mping  fata'  is  a  surface 
' \u..u\v  hack  or  upwardly. 
'TtuMroetion  is  that  when 
"  l  iemUuiwn  tiie  matenal  in 
''  ,  lul  avill  '<•  most  tightly  corn- 
11  '  ,i "  am  ilar  portion  1»  of  the 
i  later  al  hi  the  tube  being 
‘  le  sliuhtlv  at  the  center  he- 
\  -Ved  surfice  17  of  the  tamp, 

fe!.  in  which  also  serves  to 

initial  >V*«!f*S,7f,?K 

■'  i'!i-  tamp  descends  after 

'■‘‘•'V  il  .1  i. .  '..ml  hvdroxid  have 
"r  'lic  lid*'-  the  latter  will  have 


11  ,  ‘  adjacent  to  the 

"bfSsssiS 

“ml  conductive  n,»t*r,foIL 
‘[he  layers  30  of  nickel 


|gy?i^S^5S,'5fia^ 

•SSSm---.*; 

1  claim  and  desire  to  protect  hy  letters  Pat-  ^ 
cn!  "V?  »°new8  article  of  manufacture,  an 
electrode  element  comprising  a  tubular  per- 

gfeBSSs? 

described.  of  manufacture,  an 

.i;A  m  afjjySSSS 

w?PSs$sKa&“ 

ttfas^wg 

IS  f‘*S",S3.»»; 

>>■ 

isf  iS .» 

sa-sss. ‘v—* u  a: 

•ft .  r  ,* 

contained.  deP&le  under  normal  ^ 

*ubstoDtlsUy 

*f£  a  new  arti^^ubuto  pe“ 

gSfgifcstsw 


T.  A.  EDISOS. 

METHOD  or  MAtlSO  MOLDS  TO&  SODSD  EECOHDS. 

imicitmi  mrs  Patented  Nov.  24. 1914. 


//M/M 
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TIOS  OF  SEW  JEESET. 


[J  OJL/XAiaw  • :~di7  fr  •/' 

EBSET.  .  ■-  ... 


t?0SE<Tf  SEW  JEESET.  - 

^OD  or  *ACTO  «1M  r«a  soose-eecoees. 

!ptci*«atl»a *runmrautt.  .u  Patented  Nor.  24, 1914. 

,‘,l8tl14*  u**.w* 

sure  the  Mud  purls  may.  be  caused  to,  lie  5! 

mate  asv-i*  <yj  , 

,  srtfi®  a«K&ja?4^ 

•  1  SdWp^^ai 

5i.lt  ssr»££38  S^r‘«t-1SK« 


ilw  of  the  J‘-k  W-  *“  ^.e  original  upon  a  suiUble  support  or 

V1  Tn  «tTo^  « 

1‘  has  hereto  “nuuonly.  nu.de  o  Mi 


» ‘he'f 

dyrh.R  the  3*  Pf.fttlc1 wnuci ting  £*■* 

This  •^it^SSSf  U  obj^&e  «  Xc^^Sdl^f 

50 


This  mah^^S  ^jg^SS M  £{* £&'  ^  Sd^f  “ 

10  ®rtoe*«y^«bia??P^ 

2  that*  an  .uneven  «*«„“!  formed  f»P; ^  suitable  way,  »s  by  ,  , 

3ssSs?Sfe|fi’! 

s#iSh*Tf: 

"S&sassfii  ts$gg8&&. 

a^TatlV  >>-a?ng°fs«^nfe 

ta  JU*  «*£  a-  • 


UNITED  STATES  PATENT  OFFICE. 


RSEY  PA11..'*  * -  —  .  ,  ,  ..  | 

w  jtBarr.  joosB-KmODDCEB.  '  | 

*  Uttmnurt.  Patented  Dec.  1|  1914.  1 

»W  *««*«»».  »>a  »•• «» 

looking  to  the  right.  Fjfr  4  is  »  putiil 
n»?y  concern*  Vnt*v*  side  «e virion  tnd  ^ertical  crca  action 

,  tfiat  1.  Too***  ‘Vf?*  a  modified  tons  of  mr/denc*  I 

„  tn®  *  *??  vi*  Sis  i  bottom  plan  new  of  the  same. 

irs  »stw  rJk^JiC^ 

S3^^*5S--- 

Si^SiSB®. 

l»ter.Uy«*  seamed  bv  the  wood  to 

SSSSfH  ^f^sws, 

£«=SfS  ateSssi 

s^aSSn  5^$g£@S-' 

'J&££TZ,»~  sf^rs%^;^ 


trated  diagrammntically  in  Fig.  1  at  19.  pin  . 
the  roller  17  will  engage  the  under  side  or  to  os 
limiting  weight  3  and  support  the  latter-  mg  ’ 
A  hardened  bearing  surface  or  runway  •> 
is  preferably  provided  upon  the  under  side  ably 


in  05  and  meinla  r  13'  thus  being  ad  anted 
i  oscillate  laterally  with  respect  to  the  lloat- 
ig  weiglit  during  tile  trucking  of  stylus  . 
ithin  the  record  groove.  Fin  25  is  prefer- 
lily  heated  in  line  with  the  center  of  din-  1 
hragm  2.  ns  shown.  Holler  17  is  rotatably 
n  muted  upon  fctnil  Ifc  <•»  the  end  of  member 
:\'  in  the  same  manner  as  «lc»crilied  m  coll¬ 
ection  with  1,  tliis  roller  being  adapted 
i»  contact  and  lrict  ion  ally  bear  against  the 
indcr  surface  of  a  bracket  extending 
row  the  upper  hide  of  floating  weight  :» 
mrt,  way  across  opening  2d  i)i  the  lloating 
cigltt,  in  this  form  of  tuy  device,  the  link 
joining  diaphragm  2  to  the  tail  of  lever  SO 
is  formed  as  shown  in  Fig*  0,  to  pa** 


10  provide  a  bracket  Ll  secured  10  utc  uuai-  j  surface  of  a  bracket  extending 

L*n2ff-  Ti  war  src  , 

» swr  lss  *  S&zt  t,  5  S 
s  sLsrS’fcrtr  StU&s? 

tracksthe.  vertically  imdnlatingliotlomof  the  the  floating  weight,  as  m  the  form  of  rnv  do- 
M  wind  groove,  but' that  also  the  stylus  lever  vice  hot  dv-criPcd,  but  »  Irtm  Uy  movahle 
as  u  whole  is  movable  universally  with  re-  with  respect  to  l he  weight.  1 _h  a c, ..i slruc- 
speet  to  the  floating  weight,  and  that  be-  non  provides  only  rolling  frwtion  for  the 
STse  of  the  pivouf  connection  of  member  member  13  bet  worn  the  roller  1<  and  tho 
13  with  member  9,  up  and  down  movement  bracket  33  m  addition  to  the  blight  turning 
so  of  the  member  13  is  permitted  without  cairn-  friction  of  the  jounmb  ol.  .5*.  m  their  bear-  » 
inc  a  tendency  of  the  member  9  to  bind  in  mgs  in  plates  -i  and  •». 
the  floating  weight  3  and  said  member  is  In  tigs.  >  a'id  8  I  have  illvurnusl  nn- 
accordingly  permitted  to  oscillate  in  said  other  construction  in  which  stylus  lev  cr  0  is 
weight  without  binding.  The  moving  parts  movable  bodily  m>  and  down  with  respect  to 
ss  constituting  the  mounting  of  the  stylus  le-  the  floating  weight,  as  well  as  laterally  with 
ver  are  oflittlo  moss,  nDd  consequently  the  respect  to  the  same,  as  in  the  case  of  the 
inertia  necessary  to  be  overcome  in  moving  structure  illustrated  m  I’igs.  1  ami  In 
the  same  is  slight.  The  member  9  or  ei|uira-  tins  form  of  mv  device,  lever- 1»  is  pivoted  on 
lent  thereof  rotatably  mounted  in  the  float-  stud  1G  carried  by  a  depending  lug  of  mem- 
40  ing  weight  need  not  necessarily  be  placed  in  U-r  13  ,  which  is  pivotal  upon  laterally  ex-  1» 
the  position  shown  inline  with  the  center  of  tending  reduce!  portions  or  journals  34,  34 
diaphragm  2.  although  1  consider  this  posi-  of  pin  25  having  reduced  portions  or  lour- 
tion  tlut  most  desirtiblc.  The  engagement  of  nals  31  and  32  rotatably  mounted  ill  plates 
roller  17  with  the  under  side  of  the  floating  27  anil  2S  secured  upon  the  upper  anil  lower 
45  weight  greatly  reduces  friction  during  tile  surfaces  of  floating  weight  3  us  described  in  M 
luternl  movement  of  the  sti  lus  with  respect  connection  with  Figs.  4  and  5.  Thus,  in  this 
to  the  floating  weight  The  upper  side  of  structure  memtwr  13  may  oscillate  m  a 
collir.ll  mnv  frictionallv  engage  the  under  plane  at  right  angles  to  diaphragm  2  shout 
side  of-: the  'floating  weight  during  lateral  pivot  pm  34,  and  also  iu  a  plane  nt  right 
50  movement  of  the  stylus  in  operation.  angles  thereto  altout  tho  axis  of  journals  31  >1 

In  Figs.  4  and  5 'I  have  shown  a  modified  and  32  supported  in  plates  27  and  2S.  Ill 
form  of  my  device,  in  which  stylus  lever  C  this  construction,  the  roller  17  bears  against 
is  pivotally  mounted  upon  pin  10'  carried  tho  under  surface  of  bracket  33,  us  in  the 
by  member  13'  which  is  mounted  to  oscil-  construction  illustrated  in  Figs.  4  and  5. 

55  late  laterally  with  respect  to  floating  weight  A  V-shaped  stirrup  23  carried  by  floating  i 
3  by  being  secured  to  pin  25  positioned  at  weight  3  cooperates  with  nose  24  of  lever  G 
right  angles  to  tho  median  plane  of  floating  to  ranter  (lie  stylus  lever,  in  the  structures 
weight  3  within  an  opening  OG  in  said  weight  illustrated  in  Figs.  1.  5,  0  ami  8,  in  the  same 

through  which  opening  the  member  13'  also  manner  as  described  in  connection  with 

60  extends.  Plates  27  and  28  are  secured  upon  Figs.  1  and  2.  The  link  S'  iu  the  construe-  1- 

the  upper  and  lower  sides  of  floating  weight  tion  illustrated  in  Figs.  7  and  S  is  of  the 

3  respectively  as  by  screws  29  and  30.  These  same  form  as  described  iu  connection  with 

i  plates  extend  somewhut  across  opening;  20  Figs.  4  and  5.  It  should  he  understood  that 

\  m  the  floating  weight,  and  afford  a  bearing  my  invention  is  not  limited  to  the  exact  con- 

?  65  for  the  reduced  portions  31, 32  of  pin  25,  the  struction  and  details  described,  hut  may  be  1 


SB  is-*,--  gsr  .  —-■*  - 

I  claim  and  desire  to  protect  by  Letters  Pat  ^  ln  a  reproducer,  the  combination  :o 

••“shir.»s^-asiss: 

“zSnsi£Z$=t;&s  i-s&piEs’K-srf 

,  id, si  with  means  forming  n  sMPPorV”.  memlier  substantially  as  described. 

-  ltd  weight  when  said  stylus  is  in  engage-  .  abound  reproducer,  the  combination  so 

"mint  with  a  record,  said  fever  taflgj Son  means  of  a ’stylus  lever  con- 
1  |,y  -aid  second  named  member,  substantial  y  thereto  and  stylus  carried  thereby,  a 

^o'^und  reproducer,  the  combination  ^oted  floatin^  xvo^  w  member  .^por  ; 
v-iti,  vibratory  means  of  a  stylus  lei er. c°  ‘  nD  a„d  down  with  respect  thereto,  Sa 

, irated  thereto  and  stylus  earned ‘^*1  “  “Vollra  caraied  by  said  member  adapted  to 

rar-allv'^ntovahle  'with  ^  thereto  and  said  fcf^nd ^praduraVtlie  rambination  DO 
...  being  provided  with  means  fonrnng  *  *>£  mrans  of  a  stylus  ever  con- 


rsoribed.  n<,)r„duccr,  the  combination  at  right "angte  thereto,  9! 

WbratUn  means  of  a  stylus  ever  con-  «  to  said  first  member 

sa,SKT^.,s3W%i  a  assussarsaft- ' 

i:i<l  a  member  p  i«»;n«r*{ree  to  ofcillate  in  engagement  carried  by  said  sec- 


pivoted  floating  'e-  ,  ,  „hoiit  an  said  first ««.  A  t  contact  said  weight 

hv  said  weight  free  to' r““‘J-  thereW,  member  adapted  to  nt  with  a 


'.voted  floating  ^'rotate  ah.5.!t  an 

1  hv  satd  weight  frc*.  ,  t  anales  thereto 


and  »  "“"'hLKwng  free  to  oscillate 
-aid  second  »«'!«  being  ^  ^  ^  ^ 

illrru'-ing1' provided.  wW>  JfTiXs  " 

s„l’l'ort  f°r  fJ'wHha  'icoXnnd  a  support 

it*  wu'sii&rtiient  a  .  mounted 


linibct  adapted  to  contact ' M  weight 
«ordSa.iStd.rall  upon  °abo^  ' 


lent  wttn  a  iw““v 
!,  said  lever  is  pivotal 
said  second  member,  shim 


record  and  “>  "'LTniember  moves  about 

stylus  carried  to  ^  said  vibratory 
means  between  -  weight,  a  member 


^vrfss^-£s«!!r  5s  ” 

CO  nected 'thereto  and  .^fJ'^^J^JJnns^towSrh  ato.”  an  f^f^uAra’lu  voted  to  i 

‘never' tmifivo‘S‘  supported  from  smd  ^  "’“tiding  at  ^angl “toraid  , 
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:,..;i  ‘"..V.l  prefrrniilv  of  that  type  "»»>?“ 

a  ur  backing  of  one  mate- 
i  „vi,-l!v  a  molded  material,  and  an  outer 
ri  '<v  or  covering  »f  another  material 
!,;  ii  receives  the  sound  record. 

•II,,,  ,1;ain  object  of  n.v  invention  is  to 
'  3  mN,r,l  which  can  l*  cheaply  and 

Jilv  produced.  which  will  be  strong  and 
II,  .1,1,.  have  verv  little  surface  noiw  on  re- 
..  .,  ‘.V;,,,,  the  record  itself  permitting  a 
number  of  reproductions  without  sen- 
,.r.  W(;ir.  and  which  will  lie  effective  ill 
u  rv  wav  for  the  purjaiM!  of  recording  anil 
■nrodiicing  rounds.  . 

\notlier  object  of  my  invention  is  to  con- 
the  parts  of  the  record-  that  is  to  sav 
lose  or  backing  and  the  outer  covering 
-a  nd  recording  material— of  substances 
ii.  li  h  ue  the  same  or  practically  the  same 
efficient  of  expansion  under  changes  of 
in  u-r.itnre.  whereby  liolh  parts  of  the  pho- 
."[-mu  blank  are  made  to  expand  and  con- 
|IU|iv  .,,.,1  th-  cracking  of  the  outer 
i  fare  material  does  not  <K-ciir. 

1  ither  objects  of  uiv  invention  will  appear 
fully  in  the  'following  specification 
nl  annended  claims. 

I  prefer  to  employ  for  tile  outer  record 
irf  ns-  I  thin  coating  or  layer  of  a  hard 
instance  —lid  at  ordinary  temperatures 
-,1  preferabiv  conijiorcd  of  a  resinous  Isxlv. 
.hellae.  with  which  is  combined  a  sub- 

nice  such  as  tetra-chloronaphthalene, 
a-lrolienrol  or  naphthalene  which  when 
•Ind  will  take  up  or  l>ecome  cmulsiBcd 
th  the  shellac  but  which  will  crystallite 
t  ft  «.m  the  shellac  on  cooling.  While  va- 
ills  sule-tatlces  can  lie  combined  with  shel- 
c  to  produce  my  preferred  surface  com- 
I'ition,  1  find  that  the  most  satisfactory  rc- 

Itsareolitaiueil  with  tctra-chloronaphtha- 

ne:  and.  therefore,  prefer  to  u.«  the  same, 
i  practice,  the  tetra-chloronaphthalene  is 
cited  and  the  shellac  in  powdered  form  is 
raduallv  addeil,  while  the  melted  liquid  is 
•ing  agitated  bv  a  stirrer.  Or  a  powder 


ficiq"  the  let ra-ehloninaphthalriic  separate 
out  and  will  lie  found  distributed  throng, 
the  mass  in  a  fibrous  crystalline  form,  th 
crystals  being  fell, si  or  united  together,  th 
shellac  regaining  .  its  ougmal  har.li.e.e 
This  composition  js  nmn*  particularly  « 
forth  in  United  States  Patent  No. 
dated  Sept.  5th.  1911.  In  forming  the  soun 
record,  the  li«|U»I  composition  should  t 
constantly  agitated  to  prevent  the  M'grvgt 
lion  of  the  tetra-chlon.naphthal.-ne  and  ma 
U'llowed  or  otherw  ise  locaUsl  upon  the  bat 
of  the  record  and  there  allowed  to  harden. 

A  composition  such  as  descrilicd  above  re 
tains  all  the  hardness  of  sliellac,  hut  has 
greater  toughness  and  elasticity  uian  sheila 
and  other  qualities  desirable  in  a  compos; 
thm  for  the  formation  of  sound  record! 
The  toughness  is  largely  due  to  the  fcltc 
structure  of  crystals  of  tetra  clilon.nai.l 
thalcne  in  the  shellac.  It  may  be  remark.- 
ihut  toiru'clilorunttphthttlcne  has  porhaj 
the  most  powerful  tendency  of  any  organi 
substance  to  crystallize  from  amorplioii 
materials.  ,  ,  , 

Tin,  term  “  ti-tra-ebloronaplithali-ne  is 
trade  designation  for  a  product  formed  b 
the  cliloritiation  of  naphthalene,  winch  cry; 
tnllizcs  as  a  felt  of  flexible.  fibrous  materia 
ll  apparently  is  a  mixture  <>f  various  clili 
rin  sulistitution  prisbiets  of  naphtlialel 
probal.lv  the  tri-.  tetm-.  and  pentn-  chlon. 
naphthalenes,  having  sulistantially  the  sain 
average  composition  as  tetra-ehlonmapli 
thalene.  ,  ,  , 

As-  a  suitable  material  for  the  base  ol  m 
improved  record.  1  prefer  **'  ”•"*'  twonta 
wax  impregnated  with  alimit  of  eotto 
tloek.  The  above  named  wax  is  a  siilidam 
of  dark  yellowish  color  somewhat  resell 


certain  kinds  of  bituminous  brown  coal  bv 
certain  process  of  extraction  or  _s  ■  .lut t"i 
’Hie  so-called  “ montan  wax"  is  import, 
into  the  United  States  from  Oermany  and 
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UNITED  STATESJPATENT  OFFICE, 

THOMAS  A.  EDISOK,  OF  LLEWELLYB  PASS,  WIST  OBASOB,  SEW  JEBSEY. 

MOLD  FOB  CONCRETE  COSSTBtJCTIOB. 

i  ?«ttail»»  of  Lstto,  FiiuL  Patented  Jan.  5, 1915. 

’  ’  A*»Uc»tUitWl>«c«lKTtS.l»Cl  fcrblX'.4<MIS. 

,  .  vertical  flanges  4, 4,  the  various  sections  in 

^'E^ar-.'sa  a*»iswtt« 

»v.  gross, tsa  * 

cm  lit".  V«  ’„tn  Mold*  foV  Con-  outer  and  inner  surf. cts  for  forming  a  wall 

"» «» <*»**  sar.B‘S,itS“iJSS 

>■  Ssattf.WJSsSft * 

OC  if  •>1"1  yart,cuUr1,>;  ?i”n;nefo(  any  miUble means, «s for enmpIe^ineaM 

0„,.tri:rti<itt  of  »  complete  dw< '>"8  Mts  6  paSjitic  through  bosses  t  on 

'  .  itmv  !«•  polin',!  at  a  mUe  «•  J  .  t~*  ^  being  secured 

:;V. di-cb-d  in  mv  .prison  d  Mt.  the  outer  rod  inner  J0 

Z~  -  I  Vo  1 1~— 93,  filed  August  13,  IPOS.  “Lj  sect|ons,  ,nd  being  spaced  apart  as 

.  '  Vi  .•  o'.ort  of  mv  invention  u  br  sparing  sleeves  or  members  9,  which  ore 

‘  ‘,.1 ,  f„,  ■  ,  complete  dwelling  made  of  con-  fonntd  o{  MnOTle  or  other  sub- 

!drS;S5 gSSSS 

,  the  eoticr.  _  I  n)jY  w  „movcd  when  “S.  0f  the  mold  designed  to  form 

10  S£S%cejjh^i  ,0 

"^.JnS  movement  when  the  sections  are  «  •  same  maj '* 

„  called  to  the  fodow- 

reprr'-ent  corresponding  parts  throughout,  ^  ^  M dtown  effect 

r  t  r  -i-vend  of  which  secUons  arc  P^  which  the  fail  hnrerePJ^1  lief  part,  rod  lot 
?,t  l  will  surfaces  for  forming  high  relict  of  an  prnamenWim  ^Uon  pro- 
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Serial  No.  773,843. 


To  all  irhom  it  may  concern: 

Ito  it  known  that  I,  Thomas  A.  Edison, 
a  citizen  of  the  United  States,  and  a  resident 
of  Llcivellvn  Park,  West  Orange,  Essex 
5  county.  New  Jersey,  have  invented  certain 
new  lind  useful  Improvements  in  Methods 
of  Presenting  the  Illusion  of  Scenes  in  Col¬ 
ors.  of  which  the  following  is  a  description. 

This  application  is  a  continuation  of  my 
10  application  t'crinl  No.  7 '28. WO,  tiled  October 
211.  11112.  the  latter  application  being  u  divi¬ 
sion  of  inv  application  Serial  No.  118,21)2, 
tiled  August  111.  1208. 

My  invention  relates  to  the  method  of  pre- 
15  sentiug  the  illusion  of  scenes  in  colors  and 
more  particularly  to  improvements  in  the  art 
of  exhibiting  moving  pictures  hv  means  of 
which  the  effect  of  animated  pictures  ill  col¬ 


ls  pmlu< 


The  method  consists  broadly  in  momen¬ 
tarily  projecting  an  image  of  all  the  ele¬ 
ments  of  a  scene  of  one  fundamental  color 
in  that  color:  and  of  thereafter  sucrossively 
25  projecting  images  which  are  superimposed 


o  first  i 


of  the  beholder,  of  those  elements 
of  the  scene  of  different  fundamental  colors 
in  their  proper  colors  respectively.  These 
0  successive  images  arc  projected  at  such  a  rate 
that,  in  accordance  with  the  phenomenon  of 
persistence  of  vision,  the  former  images  per- 


the  last  it 


ion  of  the  beholder  until  after 
le  series  has  been  projoct- 
...  ....  .......1.  so  that  the  whole  series 

if  images  thus  projected  will  regis 
ind  blend  together  —  *'■-  —*i~-  "e 


. .  . a  of  the 

...a  beholder,  causing  an  imago 
of  the  complete  scene  in  its  proper  nnd 
0  true  colors  to  he  formed  on  the  retina. 
In  the  case  of  moving  pictures,  the  scene 
thus  produced,  composed  as  it  is  of  n  plu¬ 
rality  of  parts  of  scenes,  each  one  consisting 
of  those  elements  of  the  scene  of  one  fun- 
5  damental  color,  corresponds  to  a  sing]o  in¬ 
stantaneous  scene  in  the  case  of  ordinary 
black  and  white  moving  pictures,  and  is  fol- 


)  spending  plurality  of  color  elements  show- 
in"  slight  variations  in  movement  of  the 


ment  and  animation  is  produced,  as  is  com¬ 
mon  in  the  art. 

More  specifically,  my  invention  consists  in 
producing  a  negative  by  photographing 
upon  a  sensitized  film  without  the  use  of 
color  screens,  filters  or  the  like,  n  succession 

ture  art,  except  that  the  scenes  nrc  photo¬ 
graphed  at  such  a  great  speed  that  a  suc- 


cession  of  three  sc 
to  break  up  the  scene  into  its  three  funda¬ 
mental!  colors,  may  bo  superimposed  ono 
upon  the  other  without  perceptible  cliango 


_  outline.  This  series  of  views  is  th - 

sidered  ns  one  view  to  be  decomposed  into  its 
various  color  elements.  A  positive  film  is 
then  prepared  from  the  negative  in  the  usual 


,  and  the  positive  thus  obtained  ii.  „ 
treated  that  all  tho  portions  of  each  scene, 
except  those  representing  the  elements  of 


that  scene  which  are  of  the  color  which  it 
is  desired  that  scene  should  show,  are  ren¬ 
dered  opaque.  This  may  bo  done  in  various 


......s,  but  is  preferably  dime  by  painting 

or  blocking  out  the  portions  of  the  film 
which  it  is  desired  to  render  opaque,  with  a 
dark  pigment.  From  the  treated  or  blocked 
out  positive  a  sub-negative  is  prepared,  pref¬ 
erably  by  contact  printing,  and  from  the 
sub-negative  any  number  of  positives  may  be 
prepared  in  any  suitable  manner,  prefer¬ 
ably  by  contact'printing.  Images  are  now 
projected  through  the  successive  views  on 
a  positive  film  prepared  from  such  a  sub¬ 
negative,  each  imago  being  projected 
through  a  color  medium  appropriate  there¬ 
to  ana  the  images  of  the  successive  views  are 
projected  at  such  a  rate  that  all  the  differ¬ 
ently  colored  images  of  each  scries  blend 
in  the  vision  of  the  beholder  to  form  the 
complete  scenes  in  their  natural  colors.  This 
last  step  is  preferably  carried  out  by  feed¬ 
ing  tho  film  intermittently  past  the  exposure 
opening  of  a  moving  picture  projecting  ap¬ 
paratus,  while  at  tho  same  time,  a  shutter, 
carrying  sections  of  translucent  or  trans¬ 
parent  material,  such  as  glass  of  various 
colors,  as  green,  red.  nnd  blue,  is  caused  to 
rotate  in  front  of  the  display  opening  con¬ 
tinuously,  the  feed  of  the  film  being  so  ad¬ 
justed  that  that  part  of  a  scene  which 


ing  through  green  glass  produces  an  in, a-, 
on  the  screen  of  all  the  green  elements  Si 
the  picture.  Similarly,  images  of  all  the  rce 
elements  and  images  of  all  the  (due  eleine^ 
otS.rtCfC<H!n  U‘C'r  I>roPer  rulnti«n  to  eacl: 

retina  Of  ,?,C,tU^  “«  I’fotluced  on  tin 
retina  of  the  beholders  eve  in  such  rani.i 
succession  that  all  persist' in  the  visimi  L 
lorm  one  picture. 

In  order  that  mv  invention  may  lie  bette, 
understood,  attention  is  dirccted'to  the  nc 
companying  drawing,  forming  part  of  tlii, 


r.  A.  EDISON. 

SOUND  RECORDING  APPARATUS. 

1*14:2,507.  I’atontedJuno  8, 1915. 


m;/ 


IUUMl  ftfovdc  ^ 


UNITED  STATES  PATENT  OFFICE. 

THOMAS  A.  EDISON,  OT  UEWEWTO  PASK,  WEST  OEANOE,  NEW  JEBSEE. 


Specification  of  letters  Patent  Patented  June  23, 1 


To  all  ir/inin  it  may  concern: 

He  it  known  that  I,  Thomas  A.  Edison,  n 
citizen  of  the  United  States,  anil  a  resident 
of  Llewellyn  Park.  West  Orange,  in  the 
-  county  of  Essex  and  State  of  New  Jersey, 
have  invented  certain  new  and  useful  Im¬ 
provements  in  Chargin':  Storage  Batteries, 
of  which  the  following  is  a  specification. 

My  invention  relates  to  a  method  and 
~i  means  of  charging  storage  batteries,  and 
more  particularly  storage  batteries  located 
along  railways  which  arc  used  to  supply  cur¬ 
rent  to  signal  and  control  circuits.  Such 
batteries  are  usually  located  in  the  signal 
;  towers  and  semaphores  or  in  battery  wells 
along  the  track,  and  one  of  the  objects  of  my 
invention  is  to  render  it  unnecessary  to  re¬ 
move  the  batteries  to  distant  points  for  the 
purpose  of  recharging  them. 

Other  objects  of  my  invention  will  be 
hereinafter  set  forth. 

In  the  further  description  of  my  inven¬ 
tion,  reference  is  had  to  the  drawings  accom¬ 
panying  and  forming  a  part  of  this  specifi¬ 
cation,  and  in  which — 

Figure  1  represents  diagramuiatically  one 
embodiment  of  means  for  charging  a  storage 
battery  in  accordance  with  my  invention; 
and  Fig.  ii  represents  a  modification  thereof. 

llcferring  to  the  drawings,  and  particu¬ 
larly  to  Fig.  1,  at  1  and  3  are  represented 
track  rails  of  a  railway,  and  at  3  is  repre¬ 
sented  a  storage  battery  adapted  to  supply 
current  to  a  signal  or  control  circuit  *1,  5. 
At  0  and  7  are  represented  chargiilg  ter¬ 
minals  for  the  storage  battery  3.  and  these 
charging  terminals  may  consist  of  two  extra 
rails  on  the  side  of  the  track,  raised  and  in¬ 
sulated  therefrom,  as  is  common  in  third  rail 
electric  systems.  The  rail  fi  is  connected  to 
one  terminal  of  the  battery  3  by  a  conductor 
13,  and  the  rail  7  is  connected  to  the  other 
terminal  of  the  battery  by  the  conductor  13. 
The  length  of  each  of ‘the  two  charging  rails 
may  be  thirty  feet  or  more.  Similar  charg¬ 
ing"  terminals  arc  provided  for  each  signal 


the  charging  rails  C  and  7,  a  heavy  momen¬ 
tary  charge  is  given  to  the  signal  battery  3. 
Similarly  located  charging  rails  nre  pro¬ 
vided  for  the  batteries  at  each  signal  sta¬ 
tion  along  the  railway  track,  a  second  such 
battery  being  shown  at  3'  provided  with 
charging  rails  G'  and  7'.  During  the  pas¬ 
sage  of  the  train  containing  the  railway  ve¬ 
hicle  8  over  a  division  or  portion  of  the  track 
traversed  in  its  trip,  each  of  the  signal  bat¬ 
teries  is  given  a  momentary  heavy'  charge. 
The  number  of  cells  of  the  battery  on  the 
vehicle  8  is  "renter  than  the  number  of  cells 
in  a  signal  battery,  and  the  capacity  of  the 
charging  battery  is  sufficient  to  supply  a 
heavy  charge  to  the  signal  battery  during 
the  short  period  of  contact  between  "the  shoes 
and  the  charging  rails  at  each  signal  station. 
The  charge  is  so  proportioned  by  proriding 
the  railway  vehicle  with  a  battery  of  such  a 
number  of" cells  and  capacity  that  with  high 
speed  trains,  such  ns  express  trains,  the  rate 
of  charging  is  very  great,  whereas  on  slow 
trains,  such  ns  freight  trains,  the  rate  is  less, 
hut  the  total  charge  supplied  to  a  signal 
battery  during  each  period  of  contact  be¬ 
tween  the  charging  rails  and  the  shoes  is 
substantially  the  same.  In  this  manner  the 
signal  storage  batteries  may  be  fed  with 
more  current  than  is  ever  given  out  by  the 
working  of  the  signals,  and  the  signal  bat¬ 
teries  nre  thus  always  kept  adequately 
charged.  The  linttory  on  the  locomotive  or 
the  railway  vehicle  8  may  be  charged  as 
often  as  necessary,  for  example,  once  or 
twice  a  month,  at  a  terminal  station.  This 
battery  may  also  be  used  in  connection  with 
the  lighting  system  of  the  train,  ns  for  ex¬ 
ample.  to  light  the  electric  headlight  for  the 
locomotive.  At  S’  is  shown  a  second  loco¬ 
motive  or  railway  vehicle  provided  with  a 

Instead  of  employing  two  extra  rails  G 
and  7  for  charging  terminals,  a  single  rail 
and  one  or  more  of  the  track  rails  may  be 
employed  for  this  purpose.  For  example, 
the  rail  7  nnrl  the  shoo  11  may  bo  dis- 
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soto^o^i ch'^SSS^jS  ggg  LVk  m°,d  of  to 

mold  a  quantity  of  powdered  stocl  fpl  b  dder  th^for™^^^  “  Lf!,,pr  ""d  1 
mg  a  flexible  covering  to  the  top  of  aid  ‘A®  samc  <«  < 

#  stock,  compressing  the  latter  to  a*  compact  lln,form  <iensitj 

mass  bv  the  appliretion  of  fluid  prS  to  VJTJIS  ""  t,1P  *"-r(n'c  o{  *•>< 

the  ^m^T!ng’  °Veninp  0ff  ‘'m  surface  of  a‘irt,X  anp  ieTtinn^n''1'’^^^^  Ac  ram< 
the  comported  mass,  and  compressing  the  of  desiredPih»nJ  hc2t,tP  form  9  ‘»Wel 
10  f,Se'n,th.th.®  aPP  motion  of  heat  to  form  a  II  The  l’?!,nhI*.,l-v  “3  **  forth. 

8.  The  process  of  malting  tablets  for  divSi  "loW  ? .  ‘T'untih-  of  finely 

sound  records,  which  cotnpr&s  placing  in  2*  ^  comprising  a  filler  and  a 
a  mold  a  quantity  of  powdered  stockman-  HwHill,  bin«,<‘r  therefor,  compacting  the 
16  Z,yt?B  a  covering  to  the  top  of  said  dln.S,1”  “™nss  having  substantially  umform 

thp  mtter  tp  acompact  of  the^mtrf^"'’  eW,T  °ff  ^  »$S 
SasLb;J  th*  “I'Phcation  of  fluid  pressure  to  same  wtth  re  J ?  r™' Jnd  ^Pressing  the 
the  said  covering,  evening  off  the1  surface  of  .  *  l*1®  "Plication  of  heat  to  form 

*0  !;ti,ClmpSCt^  mas3-  compressing  the  reme  forth  Ct  °f  desirt<1  sh»P<N  substantiallv  as  set 
with  the  application  of  heit  to  fom  n  tabM  io%u.„  _ 

of  desired  s|ape,  and  applying  to  said  mb  rt  sound  for 

*In Prestsiblc  record  “aw-  StTl’  °r  ft*  l,kc  wl,'ch  """Prises 

rial,  snbstahtially  as  set  forth.  §•“?£§  mokl  ".quantity  of  finely 

Js  9.  Tho  process  of  making  tablets  for  hlnd^T.i^?  comprising  a  filler  and  a 
sound  record^  or  the  like,  winch  comnriuM  5,!  ^  therefor,  compacting  the  same  to  a 

S«knffannha!nm0ld  "  &***  °f 

^ock,_appl}ing  a  yielding  coverihg  to  the  »n2!3  m  f  off  thc  a,,rf»cc  of  the 
top  of  said  stock,  compressing  the  Tatter  to  thTKi*  ^  """pnensing  Hie  same  with 
to  a  compact  mass  by  the  appliretion  of  i^  •!PT1  C*t,on  of  ,l«lt  “>  form  a  tablet  of 

SJ”  *?  -?"1  covering  evening  off'  the*^  to  ^i,i  h!iTT'  “"'i*  *PP,.vinff  »  surface  veneer  ' 
face  of  tho  c6mpncted  mass,  and  cortmn^-  t°*rK-d  tab*(^;  S,,b5tantm!Iv  ns  set  forth. 

10.  The  process  of  making  tablets  for  "“ts!®*1 
sound  records  or  the  like  whfch  ern^riw 
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To  all  whom  il  may  concern: 

Bo  it  known  that  I,  Thomas  A.  Edlson, 
a  citizen  of  the  United  States,  and  a  resident 


of  TJewellyn  Park,  West  Oranj..,  ...  — _ 
j  county  of  Essex  and  State  of  New  Jersey, 
have  invented  certain  new  and  useful  Iin- 
.|irovemcnts  in  Methods  of  Making  Phono¬ 
graph-Records,  of  which  the  following  is  a 


the > base  prevents  a  diminution  of  the 
plitndo  of  the  sound  waves  as  reprodt 
"  ’  ’  on  the  record 


My  invention  relates  to  methods  of  mak¬ 
ing  phonograph  records  having  a  surfaceof 
wear  resisting  material,  such  ns  celluloid, 
this  application  being  a  division  of  my  ap- 


n  Serial  No.  072,397  filed  January 
-0. 1912  and  entitled  Phonograph  records. 

The  object  of  my  invention  is  to  provide 
a  record  of  the  typo  referred  to  permitting 
the  reproduction  of  the  sound  record  formed 
thereon  with  distinctness,  loudness  and 
purity.  It  has  been  common 


sounds  which  I  have  discovered  to  be  dit¬ 
to  the  fact  that  the  record  surface  is  hard 
and  unyielding  so  that  the  reproducer 
strikes  tlie  bottom  of  the  record  groove  with 
a  more  or  less  sharp  blow.  In  order  to  over- 


-  that  the  sound  ,w,lu 

face  are  transmitted  with  full  nmpli 
to  the  reproducer  diaphragm.  It  is  ur 
stood  that  the  intermediate  film  nbov< 
fo'rred  to  yields  only  suilicientlv  to  pe 
tho  cushioning  of  the  stylus  so ‘ns  to  cl 
nato  tho  harsh'  sounds  referred  to  above. 

Other  objects  of  my  invention  will  np 
more  fully  in  the  following  specification 
appended  claims. 

In  order  that  my  invention  may  be  i 
fully  understood,  attention  is  hereby  di 
ed  tothe  accompanying  drawings  formi 
part  of  this  specification  nnd  in  which— 

Figure  1  represents' a  central  vertical 
tional  view  of  a  cylindrical  sound  re 
embodying  my  invention ;  nnd  Fig.  2 
resents  a  similar  view  of  a  disk  sound  re 
embodying  my  invention. 

Referring  to  the  drawings  and  more 
ticularly  to  Fig,  1,  tho  reference  nnmer 
indicates  a  cylinder  of  hard  material  ! 
as  celluloid,  this  cylinder  being  formci 
its'  ends  with  inwardly  directed  flnngi 
and  3:  The  cylinder  1  is  covered  on  the 
terior  thereof  with  a  thin  coating  4  of 
siliciit  material,  such  ns  rubber,  this  coa 
being  preferably  applied  by  rotating 


1,140,414 


t  projection  within 

the  here  of  tho  record  at  the  place  where 
the  recess  in  the  mold  is  located.  The 
flanges  -  and  3  are  preferably  of  slichtlr 
5  end-nf  tl  la|m<!tCrfHllini  t,le  corresponding 

nds  of  the  bore  of  the  bare  5,  the  record  bc- 
supported  when  in  place  on  the  phono¬ 
graph  mandrel  entirely  by  the  base  r,  The 
is  preferably  form'ed  on 
10  the  surface  of  the  celluloid  film  1  prior  to 

base0 tile reto'0"  °f  tI>C  •TieMinff  fiIm  nn<J  ‘ho 
Produce  best  results,  the  film 
15  flovihln  r  1  •l?r ”  f'Uflicicntly  thin  to  bo 

ferred  to ‘itov^P ' Sumls're- 

M  Z°r-Wdi2*  °£  th°“  s“farefryen«r',asCtXo 
decrease  the  yolurao  of  sound 
emitted  during  the  reproducing  of  tlie°rec- 
onl.  In  practice.  I  hare  fn.mA 


onl  ™  BMP 

able  thickness  for  the  celluloid  surface  film 

ne-sbfor  ti°18-  ,and  v,nt  a  suitable  thick! 

abmit  MIS".’  m‘°  fi,m  of  rubbcr  iu 

and -7  rg  ,l°  Fig-  2-  tha  numerals  1'  4' 

■§§g¥S3S 

thereto  t,0T,0£  ^bl.  IL'tSd  i 

may  be  of  iL'thi'cklitiTln'.n'tlmf  fS^the  ' 
an  inch'in  t|c^L^e  yielding  fiL^^  |’ 
Wdc  flf  i;  of  substantially  tlic  ^ame 
cylindrical  ,  corresponding  film  h,  the  ; 
‘  T  bev  V  C?-d’  '•  &  about  .0015"  , 

meat  of  .up  uprac.tice  that  ‘be  employ-  - 


1  scope  of  my  invention!'  *  Wltllin;  * 

! 

ofhIm,r,rrVi‘^S|  f',rn,|np"ar ‘2  vent 

material,  applying  to  the  backol 
.  ^10  P1*00055  of  making  record  tablpf« 

wldch1r„m^°SS  °/  m?kine  record  tablets 
winch  comprises  forming  u  thin  surface 

E"£Vf.  mrd  material,  applying  To  the 

illowi’ne  df  Vcne,  r  “  ™alinK  "l  rubber,  and 
d"°Xd  ™nK'  **’  substantially  as 


:•  d^cribed  <ltT’  substantially 

n  wbicb  'cC  pr°?oss  ?f  mnltinft  record  tab] 
n  '  men  comprises  forming  a  thin  ccllul 
■  J  'rface  reneer,  applying  to  the  backof  s 
the  ramc  .COaJ1"g  °!  rubber,  and  allowi 
,  ’  r  S2i,nc  to  ‘iry.  substantially  as  dcscrib 
„  ,,  i  ,  e  Process  of  making’ record  tab! 
veneer  7l tX"g  “  ,«“■ 

i  htr;foL  tIrT'ia,a!po^ye  v 

:  «m! 

S^SSs^s 

nmicriai,  allowing  tJ»e  coat;n£r  #0  {]rv 

s-gftiSsia^staa 

■w,  ZESViJgS?,  'EJ,IK 

S’S*'?53? 

SiPSSEtf^ssfiK 

wlLTto^  ni:,.kin"  record  tablets 
hard  1  nmlerbJ  T  f!,r,,,,"K  »  ‘hin  tube  of 


which  consists  in  forming  a  thin  tubo  of  This  specification  signed  and  witnessed 
celluloid,  applying  to  the  base  of  said  tube  a  this  2Gth  day  of  August,  1914. 
coating  of  resilient  mntcrinl,  allowing  the  THOS.  A.  EDISON, 

said  coating  to  dry,  and  casting  a  linrd  un-  Witnesses: 

5  yielding  base  within  the  coated  tube,  sub-  Frkderick  Bachmans, 

stantially  as  described.  Mary  J.  Laidlaw. 
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To  oV  iriinm  it  may  concern:  | 

Be  it  known  that  I,  Thomas  A,  Edison,! 
n  citizen  of  tiie  United  States,  and  a  resi¬ 
dent  of  Llewellyn  Park,  West  Orange, 
county  of  Essex,  and  State  of  New  Jersey, 
have  made  a  certain  new  and  useful  Inven¬ 
tion  in  Improvements  in  Means  for  Utiliz¬ 
ing  the  Waste  Heat  in  Kilns,  of  which  the 
following  is  a  description. 

This  invention  relates  to  rotary  cement 
kilns,  and  the  object  thereof  is  to  utilize  the 
waste  hot  gases  escaping  from  such  kilns 
for  the  generation  of  steam,  especial  atten¬ 
tion  being  directed  to  the’  prevention  of 
trouble  due  to  the  dust  which  accompanies 
the  waste  gases  when  the  lnttcr  escape  from 
it  modem  rotary  cement  kiln,  and  also  to 
the  prevention "  of  interference  with  the 
draft  of  the  kiln. 

A  number  of  attempts  have  been  made  by- 
various  experimenters  to  utilize  the  waste 
gases  from  cement  kilns,  but  a  great  deal  of 
trouble  lias  always  been  experienced  in  such 
eases  from  dust.  Likewise,  in  such  attempts' 
prior  to  my  invention,  serious  disturbance 
of  the  draft  of  the  kiln  litis  bceri  occasioned, 
due  to  the  fact  that  the  generation  of  steam 
in  the  utilization  of  the  heat  in  the  waste 
gases  has  been  variable.  In  many  such 
eases,  methods  of  regulation  of  the  amount 
of  steam  so  generated  have  been  used,  by 
which  only  such  n  quantity  of  steam  as  was 
called  for  by  the  consumption  of  the  engine 
using  the  same  was  generated.  In  such  a 
case,  the  amount  of  heat  abstracted  from  the 
waste  gases  by  the  steam  generator  is  vari¬ 
able,  resulting  in  a  variable  temperature  of 
the  waste  gases  at  the  entrance  to  the  stack, 
and  consequent  variations  in  the  draft 
caused  by  the  stack.  This  makes  it  impossi¬ 
ble  to  properly  control  the  kiln  reactions, 
Furthermore,  the  problem  is  not  satisfac¬ 
torily  solved  by  the  use  of  a  forced  draft, 
since  if  the  temperature  of  the  gases  is  not 
maintained  constant,  their  volume  trill  like¬ 
wise  vary,  and  the  exhnuster  or  equivalent 
device  would  have  to  be  speeded  up,  if  the 
gases  became  hotter  and  consequently  were 
expnnded  to  a  greater  volume,  to  pass  the 
snmo  amount  of  free  air  into  the  extreme 
or  exit  end  of  the  kiln. 

My  present  invention  is  based  on  the  ob¬ 
servation  that  the  problem  of  the  nondis¬ 
turbance  of  the  draft  of  the  kiln  is  only 


■susceptible  of  solution  by  the  generation  of 
|a  constant  quantity  of  steam,  regardless  of 
fthe  consumption  of  the  engine,  or  whether 
the  latter  is  running  at  all  or  not.  Accord¬ 
ingly,  in  my  invention  I  contemplate  tho 
generation  of  a  constant  quantity  of  steam, 
somewhat  greater  than  the  maximum 
amount  to  be  used  by  the  engine,  the  bal¬ 
ance  of  the  steam  generated  escaping 
through  a  safety  valve  or  equivalent  device. 
Probably  in  most  cases,  the  engine  could  bo 
furnished  with,  eighty-five  to  ninety  per 
cent.'  of  the  steam  generated  without  endan¬ 
gering  the  draft  of  the  kiln.  1 

My  invention  accordingly  consists  in  the 
provision  of- a  steam  generator  for  utilizing 
the  heat- of  the  waste  gases  escaping  from 
the  kiln,  without  interfering  with  the  draft 
of  the  kiln,  said  generator  Doing  designed  to 
operate  efficiently,  troubles  due  to  dust  be-5 
ing  obviated,'  and  also  the  other  difficulties 
to  which  mechanisms  of  this  type  are  sub¬ 
ject,  such1  ns  those  caused  by  expansion  and; 
contraction  of  the  members,  and  similar  dif¬ 
ficulties  of  a  mechanical  nature. 

The  invention-  further  cohasts  in  various 
details  of  construction  -and  combination  of 
parts  necessary  to  carry  out  the  inventibny 
ns  will  be  more  particularly,  described  here¬ 
after  and  pointed  out  in  the  appended 
claims.  ' 

The  invention  also  consists  in  the  method 
of  utilizing  the  waste  heat  of  tho  gases  with¬ 
out  interfering  -with  the  draft  of  the  kiln, 
consisting,  in  generating  a  constant  quan¬ 
tity  of  steam,  greater  thnn  any  demands' 
which  will  be  made  upon  it,  utilizing  as 
much  as  is  desired  of  this  supply,  and  ex¬ 
hausting  the  remainder,  and  furthermore,' 
in  maintaining  the  draft  the  same,  when 
the  chamber  containing  the  steam  generator 
is  cut  out  of  the  circuit  of  the  gases  for  ro- 
pnir  or  any  other  purpose,  as  will  be  here¬ 
inafter  more  particularly  described  nnd 
pointed  out  in  the  appended  claims. 

For  a  clearer  comprehension  of  my  in¬ 
vention,  attention  is  directed  to  the  accom-' 
panying  drawings,  forming  part  of  this, 
specification,  and  in  which — 

Figure  1  is  a  vertical  cross  section  show¬ 
ing  my  invention  taken  on  tho  line  1 — 1  of’ 
Fig.  2.  Fig.  2  is  a  horizontal  section  of 
the  same,  taken  on  line  2 — 2  of  Fig.  1. 
Fig.  3  is  .a  transverse  cross  section  through 


the  various  sections,  one  at  a  time,  by  mn- 
5  nipulation  of  the  gates  28, 29,  etc.  The  dust 
should  not  be  allowed  to  rise  in  the  various 
sections  to  such  a  height  as  to  reach  the  bot¬ 
tom  drums  of  the  pipe  grids.  The  tubes  be¬ 
ing  vertical,  do  not  collect  dust,  except  for  a 
0  small  quantity  on  the  top  of  the  bottom 
drums  or  heads  35,  30,  etc.,  which  roaches 
a  certain  point  and  unloads  itself  automati¬ 
cally  thereafter.  A  corrugated  iron  roof  00 
is  provided  over  the  top  of  tho  dust  chamber 
s  o,  there  being,  however,  no  sides.  This  roof 
is  provided  with  removable  sections  to  per¬ 
mit  a  section  or  grid  to  be  raised  out  of  the 
chamber  vertically. 

It  is  obvious  that  various  changes  may  bo 
®  nmde  in  the  details  of  construction  as  above 
described  without  departing  from  the  spirit 
of  my  invention. 

Having  now  described  my  invention,  what 

1  TO1*  d^nto  s**1*  b/  ^ters  lat¬ 
ent  of  the  l/nited  States  is  as  follows  * 

V.  apparatus  of  tlio  character  de- 
sented,  the  combination  with  a  kiln,  of  a 
scttbng  chamber  directly  connected  thereto, 
an  auxiliary  settling  chamber,  a  hot  air  pipe 
connecting  the  two  chambers,  so  that  waste 
tom  gases  pass  through  them  successively, 
and  steam  generating  appliances  located  in 

riaUyr&£Ulmg  Chambcr-  6ubst- 

apparatus  of  the  cliaracter  de- 
senbed,  the  combination  with  a  kiln,  of  a 
*  5s  chambers  connected  togetlier 
nmdm°,r!ie  ¥5*  a  do'ie®  !,n  tlle  chamber  the 
more  distant  from  the  kiln  for  abstracting 

work  °3  ItV raSto  ,Il0t,  Sn;xs  t0  d°  useful 
wort,  a  stack  for  each  ciiambcr  and  devices 

twecnPemhgi“ntdt5“S  communication  be- 
twron  each  stack  and  its  chamber,  the  stack 
of  the  more  distant  chamber  being  so  pro 
portioned  as  to  furnish  a  draft  amiroxl 
cQial,  when  all  the  hot  ga^s  are 
f,”f*d,  ‘’"^through,  to  that  furnished  bv  i 
tho  other  stack  when  all  the  hot  gases  are 
P^  therethrough,  substantiallfTs  de-  , 


sJiiJd  ,ZPan>t,U-S  tIlc.  cliaracter  de- 
scrited,  tlie  combination  with  a  kiln  nf  „ 
settling  chamber  c - '  —  •  ">--of  a 


C  cnees  having  sufficient  heating  surface  prei 
t  sented  to  tlie  waste  gases  localise  steam  to  be  • 
s  constantly  generated  at  such  rate  while  the  ; 

-  licit  of  tho  waste  gases  remains  constant 

-  substantially  as  described. 

»  5.  In  apparatus  of  tins  cliaracter  described, 

i  the  combination  with  a  kiln,  of  a  chamber 
s  connected  with  the  kiln  to  form  a  passage- ; 

•  Jr-?'  foc.tlio.  waste  gases  issuing  from  tha 
>  kiln,  devices  m  said  chamber  for  abstracting 
r  neat  from  the  waste  gases  passing  through 
f  said  chamber,  and  means  associated  with 

•  said  devices  for  insuring  the  abstraction  of  M 

•  neat  thereby  from  said  gases  at  a  constant 
rate,  substantially  as  described. 

■  G.  In  apparatus  of  tl.edmructcr  described, 

■  tho  combination  with  means  for  utilizing  : 
steam,  of  a  kiln,  a  chamber  connected  with  SI 
the  kiln  to  form  a  passageway  for  tlio  waste 
jrascs  issuing  from  the  kiln,  steam  genera¬ 
tive  devices  in  said  chamber  constructed  and 
arranged  to  continuously  generate  steam  at 

a  constant  rate  greater 'than  Urn  maximum  M 
rato  of  consumption  of  the  steam  utilizing 
means,  and  a  steam  pipe  connecting  the 

mliii„fncrat,vc.dcv,.^!S  and  11,0  ’><«>“ 
utilizing  means,  the  said  steam  pipe  being 
provulcd  witli  means  arranged  l«  permit  the  >5 
constant  escape  of  the  steam  in  excess  of 
that  consumed  by  the  steam  utilizing  means, 
substantially  us  described. 

..J-.1."  “pporatns  of  the  class  described,  the 
ombmat, o,i  with  a  kiln,  of  a  settling  cham-  1* 
terdivnJed  ,nto  two  parts  lengthwise  in  the 
’  “n  of,lh®  passage  of  tlie  gases  there- 
tlirou  h,  ami  steam  generative  appliances  in 
as  de^rited"  °f  ““  clmmbcr’  substantially 

_JMn  apparatus  of  the  class  described,  the 
comb, nation  with  a  kiln,  of  a  settling  chain- 
ter  connected  with  the  kiln  and  divided  into 
Parte  lengthwise  of  the  direction  of  pas- 
rage  of  the  gases  therethrough,  each  part  110 
Ik.  .«  provided  at  the  bottom  thereof  with 
inclmcd  sides,  and  steam  generative  appli- 
;  ijj?  "J  c?®**  division  of  the  clmmbcr,  said 
nchned  sides  being  adapted  to  direct  tho 
aust  in  each  division  of  said  chamber  away  II* 
troin  the  steam  generator  amilianr - ’  *- 


tlio  combination  with  a  kiln,  of  a  pair  of  its  chamber,  substantially  as  described.  n 
settling  chambers  adjacent  to  each  other  and  This  specification  signed  nnd  witnessed 
connected  together  and  to  tlie  kiln,  a  device  this  21st  day  of  Nov.,  1008. 

5  in  the  chamber  the  more  distant  from  the  THOS.  A.  EDISON, 

kiln  for  abstracting  the  heat  from  tho  waste  Witnesses: 
hot  gases  to  do  useful  work,  a  stack  for  cnch  Dyer  Siam, 

chamber,  and  devices  for  opening  and  clos-  Anxa  R.  Kixnir. 


carbon  dioxid  from  tbc  material,  and  carbon 
dioxid  would  be  brought  into  the  combustion 
zone  to  disturb  the  desired  perfect  character 
of  the  combustion. 

In  view  of  the  great  length  of  mv  kiln, 
and  the  consequent  longitudinal  expansion 
to  which  it  is  subjected,  there  will  be  great 
danger  when  the  kiln  is  allowed  to  cool  of 
the  contraction  stripping  the  bolts  or  strain¬ 
ing  the  wheel  supports  between  the  sections, 
since  obviously,  the  weight  of  the  kiln  is 
very  great.  I  find,  however,  that  bv  contin- 
nmg  the  rotation  of  the  kiln  until  it  has 
cooled  sufficiently  to  arrest  the  contraction, 
this  danger  is  entirely  overcome. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

in1;  cement  clinker 

in  n  rotary  kiln  which  consists  in  creating 
and  maintaining:  within  said  kiln  a  clinker” 
mg  zone  by  continually  burning  fuel  there- 
in«in  maintaining  a  load  of  cement  materia! 
within  said  kiln  by  feeding  said  material 
into  and  slowly  through  the  kiln,  in  con¬ 
tinuously  agitating  and  subjecting  said  ma¬ 
terial  to  the  heat  from  the  gases  of  combus¬ 
tion  resulting  from  said  burning  fuel  and 
passing  uji  through  said  kiln  for  such  a 
length  of  time  that  said  mntcrinl  is  substan¬ 
tially  completely  calcined  before  it  reaches 
he  clinkering  zone  and  to  the  heat  of  said 
burning  fuel  for  such  a  length  of  tim*  that 
said  material  is  thoroughly  clinkered  in  the 
umkenng  zone  and  in  maintaining  a  sub- 
stnntially  continuous  coating  of  material  on 
dint  portion  of  the  inner  surface  of  the  kiln 
syhere  the  temperatures  are  highest,  bv  con¬ 
tinuously  agitating  and  subjecting  to  the  ac- 
tho  burning  fuel  such  quantity  of 


clinkered  in  the  clinkering  zone  and  in 
tnining  a  substantially  continuous  coatirijS 
of  material  on  that  portion  of  the  inner sSNSI 
faci*  of  the  kiln  where  the  temperatures  in ^ 
highest,  by  continuously  agitating  and  sob-e¬ 
jecting  to  the  action  of  the  burning  fad 
such  ouantitv  of  suitable  cement  materia] 
tlmt  the  weight  thereof  will  be  suffici enL  >0 
when  the  cement  material  l>eeoincs  plasric  1  .v 
by  reason  of  the  heat,  to  innintain  sucbcoat*  6  ; 
inp,  .substantially  as  described.  • 

II.  The  method  of  burning  Portland  a-  : 
went  clinfciT  which  consists  in  maintaining  ■ 
within  n  rotating  fiiln  a  clinkering  and  a  * 
calcination  zone,  each  of  which  is  at  leas  ,  ; 
fifty  per  cent,  greater  in  length  than  the  % 
correspcn.ling  zone  in  standard  UO-foot  kiln  ~ 
practice,  in  feeding  continuously  then- 
through  a  load  of  substantially  drv  material 
at  least  four  times  as  great  as  tiie  normal  u  | 
load  ill  said  pr.ictire,  and  in  rotating  aid  |.i 
kiln  v.  itb  sntlicient  rapidity  to  bring  tliepor- 
tions  of  the  kiln  lining  exposed  to  the  heat 
,  »*•«,  O'el  hem-nth  the  load  of  material  in  .T 
the  kiln  K-fore  the  adhetvnt  clinker  lining  H  ! 
is  undesirably  stripped  therefrom,  substan¬ 
tially  as  set  forth.  ;; 

•I.  The  method  of  buniing  Portland  ce-  ;‘i 
ment  clinker  tthirh  consists  in  maintaining 
within  a  long  rotary  kiln  a  combined  cab  «  • 
cming  and  clinkering  zone  more  than  twice  ; 
as  long  as  in  rtandnrd  GO-foot  kiln  practice,  : 
in  continuously  feeding  through  said  kib 
more  than  four  times  as  much  substantially  v 
dry  cement  material  as  in  standard  GO-foot  id 
kiln  practice  and  in  maintaining  the  clinker¬ 
ing  and  calcination  action  of  the  burning 
fuel  and  products  of  combustion  on  the  ce¬ 
ment  material  for  more  than  twice  the  ex¬ 
tent  used  in  standard  GO-foot  kiln  practice  1«  ■ 
and  in  rotating  said  kiln  with  sufficient 
rapidity  to  maintain  an  adherent  protecting  's 


material  in  the  kiln  before  the  adherent  clinker  on  the  kiln  fining  of  the  clinked 
clinker  lining  is  undesirably  stripped  there-  zone  by  the  weight  of  material  therein  a 
from,  substantially  as  set  forth.  in  rotating  said  lain  with  sufficient  rapid 

6  C.  The  method  of  burning  Portland  cc-  to  bring  the  portions  of  kiln  lining  expo* 
ment  clinker  in  a  long  rotary  Kiln  which  con-  to  the  neat  of  the  fuel  beneath  the  load 
sists  in  burning  within  said  kiln  at  least  material  in  the  kiln  before  the  adhen 
twice  as  much  fuel  per  hour  as  is  used  in  clinker  lining  is  undesirably  stripped  the 
standard  GO-foot  kiln  practice,  in  feeding  from,  substantially  as  set  forth, 
o  into  and  slowly  down  through  said  kiln  and  This  specification  signed  and  witnes 
exposed  to  the  heat  from  said  fuel  and  its  this  28th  day  of  September,  1905- 
craves  of  combustion,  a  load  of  substantially  THOS.  A.  LDI&O.N 

dry  cement  material  more  than  twice  as  Witnesses: 
great  as  in  said  standard  GO-foot  kiln  prac-  FRA3.-KL.  DrER, 

5  tice,  in  calcining  and  clinkering  such  ma-  Anxa  R.  Klehm. 
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UNITED  STATES  PATENT  OFFICE. 


ALTERNATING 


on  of  letten  Patent  Patented  Sept.  7, 1915. 


7b  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  West  Orange,  Essex 
:  county,  Xcw  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Alternat- 
ing-Currcnt-Rcctifying  Systems,  of  which 


rectifying  devices,  there  being  one  such 

Sfor  each  of  the  secondary  windings. 

terminals  are  designated  5,  5',  5",  the 
said  terminals  belonging  to  the  said  second¬ 
ary  windings  4,  4',  4'r  respectively.  The 
group  of  rectifying  devices  connected  to  the 
terminal  5  of  the  winding  4  comprises.recti- 
fying  devices  A,  B,  C  and  D,  the  group  con- 


.vUt  rectifying  systems,  and  particularly  to 
systems  of' the  class  in  which  a  plurality  of 
rectifying  circuits  connected  in  parallel  are 
provided. 

In  some  aspects  my  invention  is  an  ira- 
‘  proveincnt  in  alternating  current  rectifying 
systems,  in  which  a  plurality  of  groups  of 
rectifying  devices  are  connected  in  parallel, 
the  rectifying  devices  of  each  group  being 
connected  in  series.  In  such  systems  it  may 
:  happen  that  a  rectifying  device  of  one 
mote  of  the  groups  becomes  inoperative 
that  one  or  moro  of  the  groups  carries  — 
than  their  share  of  the  load,  and  in  such 
cases  the  remaining  groups  are  liable  t 
overloaded.  ' 

The  principal  object  of  my  invention 


obviate  all  liability  to  such  overloading. 

Other  objects  of  my  invention  appear  in 
the  further  description  thereof  in  which  ref¬ 
erence  is  had  to  the  drawings  accompanying 
and  forming  part  of  this  specification,  and 

Figure  1  is  a  diagrammatic  view  of  a  rec¬ 
tifying  system  embodying  my  invention; 
Fig.  2  is  a  diagrammatic  view  of  a  modifica¬ 
tion  of  a  portion  of  the  system  illustrated  in 
Fig.  1;  and  Fig.  3  is  a  vertical  sectional  view 
of  a  simplified  form  of  a  rectifying  device, 
such  as  I  prefer  to  nse  in  my  improved  sys- 


fying  devices  A,  B,  C  and  D,  the  group  co_ 
nected  to  the  terminal  5'  of  the  winding  4' 
comprises  devices  A',  B',  C'  and  D',  and  the 
group  connected  to  the  terminal  5"  com¬ 
prises  the  devices  A",  B",  C"  and  D". 
Each  of  these  rectifying  devices  consists  of  a 
permanentmngnet  10  liavino'analmost  closed 
magnetic  circuit,  and  in  the  gap  of  the  mag¬ 
net  a  plurality  of  soft  iron  armatures  11  and 
12  arc  mounted  so  as  to  be  free  to  vibrate, 
said  armatures  being  pivoted  at  their  lower 
ends  to  the  permanent  magnet  or;  to  a  suit¬ 
able  frame  supporting  the  magnet.  Each  of 
the  armnturcs  is  provided  at  its  upper  end 
with  a  contact,  preferably  of  carbon,  the 
contacts  being  adapted  to  cooperate  with  a 
stationary  contact  14.  The  armatures  11 
and  12  are  surrounded  by  an  actuating  coil 
13.  The  rectifying  devices  of  the  first  group 
are  connected  as  follows:  The  actuating  coils 
are  connected  in  series  with, each  other  and 
with  the  secondary  winding  4  by  conductor 
15  leading  from  the  terminal  5  of  the  second¬ 
ary  winding  4  to  the  left  hand  terminal  of 
the  actuating  coil  of  the  rectifying  device  A, 
conductor  10  leading  from  the  right  hand  -. 
terminal  of  the  actuating  coil  of  the  rectify¬ 
ing  device  A  to  the  left  hand  terminal  of  the 
ictuating  coil  of  the  rectifying  device  B, 


actuating  coil  or  me  recurving  uei  ice 
conductor  17  leading  from  the  right  hand  ' 
terminal  of  the  actuating  coil  of  the  rectify  ‘ 
ing  device  B  to  the  left  hand  terminal  of  th 


actuating  coil  of  the  rectifying  device  C, 
conductor  18  leading  from  the  right  hand 
terminal  of  the  actuating  coil  of  the  rectify¬ 
ing  device  C  to  the  left  linnd  terminal  of  the  ! 
actuating  coil  of  the  rectifying  device  D,  and 
conductor  19  leading  from  the  right  hand 
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,ppnratns.  Where 
for  rnnldnic  not 
r  ronsillcrnldf'  cor 
rltb,  il ’if  to  spark 
mil.  In  iny  ni’f'll 


.  [  1 1  y  roiwrr  M ip  tetlih 
ion  has  for  its  ohjeet 


capaMe'of  v.:.rafior.  if.  the  too  of  ttw 
lift  2,  The  irmafoces  2  and  \  rite  pTi 
with  contacts  ar.d  f.  respeeti*et7,  f 


nlil.v  made  of  t'ltrfiott  mill  secured  to  (lit*  66 
nriiintiires  in  nny  snllfdde  manner,  A  cttil 
■  1  surrounds  llip'nrmnllites  8  ttnd  4  tttid  Is 
supported  Mween  lint  ftlttgil id  2  s/id  (tin 
wardlv  esletidinfr  I  ttys  nr  projections  of  tfie 
frame  I,  An  L- shaped  m emtier  8  is  secured  98 
to  olio  of  llm  nolfs  hf  Ills  ti/flftiipl.  2  slid  Is  III-- 
minted  llierefrnm  liy  Instllrtllnjf  material  2J< 

'Die  InsiiliHliiit  material  21  rests  mi  (hemnfo 
nrl,  2  end  (lie  wifl/onlal  nr/ll  nf  (lie  (esfwped 
riiemlier  8  reels  nil  Die  llislllelillft  Material  66 
mid  Is  secured  In  (lie  magnet  Iry  means  wf  a 
screw  in,  er  Ii  iff  i  Is  protfded  Willi  iflslllellntl 

22  sir  ss  In  insulate  (lie  L-shnped  tilemlrer'  8 
from  llie  magnet,  The  liori/ontal  portion 
of  llie  Usli«|red  member  6  Is  prne Ided  with  ?8 
Idfidcs  (I  llelween  width  Is  rer/elsed  tli«  «(!-' 
jiislnlde  sfnliomt  ry  mitaiit.  The  adjustable 
elelionerv'  contact  line  s  U  sliet-ed  fiiVflloti 

23  -w Ill'll  Is  prodded  soldi  outwardly  e*j 
lending  portions  II,  Hates  12  end  18  of  79 

I  sililnltle  melerlel,  snrli  ss  copper,  sre  se-- 
eiired  on  each  side  of  the  outwardly  eXfetnU 
ing  projections  II  end  (lie  fdsles  12  sod  18 
soil  llie  extensions  11  sre.  rltefed  together, 

,  'llie  eofifier  fdsles  12  end  18  erf  end  ref,  98 
tlrslly  upward,  have  considerable  mass,  Slid 
,  nre  siili-dlrlderl  ill  order  lo  fireside  eotisid- 
I  ernlde  sres  for  fsdisllllff  slid  dissitwfing 
i  heal,  In  llie  form  of  contact  which  1  twee 

•  i  Hint  ruled,  fhe  fdsles  12  sod  18  sre  prodded  84 
will,  upwardly  extending  teeth,  making  of 
esefi  of  llie  fdsles  s  comb  like  member.-  The 
vertical  srin  of  ihe  L-shaf*d  Member  8  Is 
provided  I  ft  ils  lower  isofionwilti  sii  sd-- 

i  justing  screw  widen  near  ils  Hfrtef  end  98 
i,ss  s  redlfeed  ooTfioo  extended  thneiali  nil 
opening  U  in  the  U-shaped  f>off  Ion  22  of  (tie 
corrfaet,  P?  rotating  the  screw  IS  the  eon-- 
'  fsef,  is  adjrisfed  along  ftie  grfides  8  in  order 
,  to  Insure  proper  cooperation  with  the  car--  94 
,  f,*,  contact*  F, sod  In  the  form  of  com- 

,  fsef  iiflnst  rated,  the  tower  portion  of  the 
Conner  piste  13  serves  ss  a  confect  svirface 
or  fare  for  cooperation  with  the  carbon1  eom- 
tsefs  *  and  ft  1110  vertical  arm  of  the  L-- 169 
:  sfiaoed  Mender  S  is  also  provided  with  # 

•  tending  serew  in  which  serves  to  fseiSMe 
i  r  onnecf  ing  the  said  mender,  and  fforehy f he 

i  ZreFlFh  tf^exded  into  the  horironfaf  pof--  f »» 
firm  of  the  L-ehsped  memher  ft,  and  extend? 

1  throttjrh  a  cross  piece  IS,-  with  which  if  C0-- 
.  operates  to  clampt  the  contact  in  adjusted  po-- 


I, 


fS  J*  provided  with  ,H*I1: 

m  owtricnrL^,r:  r(  n;,,i  1  *** u><- 

base  X  through  their  nivotA  «n  I  V?*"?'  or  “,m 
provided  by  «°iroj  */"/’ 
Wfcctively  near  thav'drocV"  "'.'i1  1  ,!^ 

or  frame  ]0.  """*  ,n3-V  '*  «»•*  .o  ihe'ba"  SS 

l°  nafirlCITInfer  Par*ic»larlv  to  p>  -  ,  “  « 

nating  current  mains  are  shown  n.  ’-n  r; 

SAsaai-syisa  ;.• 
■■  =: 
sacs  stjyy  r&ss  nr 

connected  in  seriro  S  the  i  .^ntWy  |„  „ 
shown  inserted  in  ,°  ClJl*  1  and  is  teriill 

"aBfsttifswSr-15  *& 

rent  mains  31,  and  the  f««,„  ,  ™at,n«  c,,r-  l>v  L,,| 
b7  conductor  3C  to  a  slor^,!!T  !,'s  connected  '  j  j 
direct  current  translati"??le?i''r?-nr  °,ll.lrr  nieml, 

Sr 

mam  30.  Wltr  “''ernatmg  current 

3fl  St  ‘i10  rectifying 

30  Pomr  m  the  coil  T  and  an  ^  S  ,,f.c«nvnt  ti„„  m 

i*W»335«**  *2 

alternately  north  nn,iUi  «  **,c  armatures  t-,.-,  .. 
strengthened  and  the  n««l  ,  maKnrt  is  „la,  ' " 

SJtftasSS  ~:s  ;.n; 

"SifSiiS^  Si 

^  i  throng),  ,t  nrm'r  *lf 

tact  to  conductor  W^nTi'  SVl,ionar''  cm.'  J  J"  1 
so  noting  current  main’s]  T|L*‘  to  ,ll,:  alter-  !  ' 

t 'la.f  t;:  “f  -g*45 

- *vR 

Sr'di^'^o  ‘£  SgelSv ' l'f;  ,i  f bf *T 
tThheec“!!i^able  conde^^eviro  £  ,,1IS  I0"‘  ‘ 

!°  °f  the  onr^r/r^co0!!  %**  » *  *  ^ 


.182,010  |19h| 

ith  JH-mate  f„r  the  inertia  of  the  „JlPGf 

3  ' 

V.  II,,.1 

z 

r. 

j  s*^«a$Sap 
J  aswvKr*  Asati 
'  gg^trag*.'  ajas«S|» 

•  the  rorli  am,.. .  . "  L,“,onc<l.  bertaM^ 

>  tenallv  t..  this  ro'nh.  COn,nb,,‘* 


UNITED  STATES  PATENT  OFFICE. 


Witnesses: 
A-Vxa  R."  ] 


?J5tSSS?^ 

r^WUrtaW 

l|4Vlno  a  portion®  - 

>ai<i  supporting mcmberiliy 

‘•a  ending  recessed  portion  fcio* 

1  ''.‘f  i'ating  heat,  and  maas  ■ 

GvXst&tft 

;  -xim$ 

1  al  apparatus,  a  metallic  cm*. 
'•omprising  a  substantially  Ik  . 
a  provide,  with  outwardljo- , 
Hons  at  the  ends  thereof, aadj: ' 
to  vud  projections,  said  plila  ly;'. 
id.-.i  portions  for  radutajiV;  i 
'«  beat,  substantially  is  dfr  p 

'•al  apparatus,  a  supporting  S' 

"  guiding  means,  a  metallic 
r  Paving  a  jiortion  coopent-j- 
guiding  means,  and  a  pUli-  IS 
portion,  said  plate  hating*  j 
'.and  having  also  portions  j  j| 
Illy  radiation  and  dissipation'll.;: 
•tmlly  as  described.  ,1.«’ 
a*  apparatus,  a  stationuj-  % 
r  mill  a  vibrating  contad  (“ 

I  to  cooperate  therewith,  the , 

"  t.  member  being  prodded  111  .: 
a‘,np  and  dissipating  comb-:.  ;yi 
I  substantially  greater  are*  ; 
rontact  surface  between  said 
.  substantially  ns  described. : 

'■on  signet  and  witnessed  111  p, 
June.  1(112.  ...r-h 

Tlioa  A.  EDISOJf.  r  l) 


THOMAS  A.  EDISON,  OF  LLEWEE 
JERSEY  PATENT  COMPANY, 


To  all  whom  it  may  concern: 

lie  it  known  that  I,  Thomas  A.  Edison, 
a  citizen  of  the  United  States,  and  a  resi¬ 
dent  of  Llewellyn  Park,  Orange,  in  the 
,  county  of  Essex  and  State  of  New  Jersey, 
have  ‘invented  certain  new  and  useful  Im¬ 
provements  in  I’lionograpli-Hecords,  of 
which  the  following  is  a  description. 

Mv  invention  has  for  its  object  the  pro- 
i  duetion  of  :iii  improved  composition  capable 
of  existing  in  a  molten  state  unci  having 
sufficient  fluidity  to  lie  molded  into  a  phono¬ 
graph  record  preferably  by  the  centrifugal 
process,  and  capable  of  hardening  and 
,  shrinking  when  cooled  to  ennble  tile  record 


process,  and  capable  of  hardening  and 
5  shrinking  when  cooled  to  ennble  the  record 
to  lie  removed  from  the  mold,  said  molded 
record  being  of  great  hardness  and  tough¬ 
ness  so  as  to  adapt  it  to  resist  wear  to  a 
greater  extent  than  any  moldiible  coinposi- 
o  tions  iireviouslv  known,  whereby  records 
having  a  record  groove  with  four  hundred 
threads  to  the  inch  can  be  successfully  made. 

The  improved  composition  is  formed  by 
the  employment  of  shellac  and  a  solvent 
5  therefor  or  agent  foi:  rendering  the  same 
sufficiently  Hind,  solid  at  ordinary  tempera¬ 
tures  and  inching  to  a  mobile  liquid  at  such 
low  temperature  that  no  decomposition 
either  of  itself  or  the  shellac  takes  place, 
0  thus  avoiding  gas  bubbles.  The  liquid  so 
formed  may  be  poured  into  a  heated  tubular 
mold  which  is  rapidly  rotated  to  form  the 
record.  The  mold  is  then  cooled,  whereupon 
the  record  solidities  and  eventually  contracts 
i5  so  that  it  may  be  removed  from  the  mold, 
or  the  record  may  be  removed  by  a  collaps¬ 
ing  process  without  chilling. 

1  have  found  a  number  of  solvents  or 
agents  for  rendering  the  shellac  sufficiently 
10  fluid  to  make  good  molded  records,  some  of 
these  compositions  resulting  ill  the  forma¬ 
tion  of  amorphous  records' .and  others  re¬ 
sulting  in  the  formation  of  crystalline  rec¬ 
ords,  as  will  hereafter  be  more  fully  set 
15  forth.  The  best  agent  which  I  have  found 
for  making  amorphous  shellac  records^  is 
diplienylamiu  (melting  point  54°  C.).  Fif¬ 
teen  parts  of  this  ingredient  arc  melted  and 
seventy  parts  of  shellac  milled  thereto  with 


clear  and  more  limpid  when  it  is  ready  for  6! 

The  second  best  record  composition  of  this 
character  is  formed  from  stearic  acid  (melt¬ 
ing  point  08°  C.)  and  shellac.  The  veiy 
highest  grade  '  of  very  crystalline  stearic  61 
acid  is  used,  this  being  melted' and  shelliic 
added  in  successive  portions  until  the  proper 
degree  of  fluidity  for  pouring  and  molding 
is  attained.  The  best  results  with  stearic 
acid  would  seem  t.o  be  secured  with  about  Cl 
fifteen  parts  of  stearic  acid  to  fifty  to  sixty 
parts  of  shellac  with  a  small  quantity  of 
acetanilid  to  make  the  molten  mixture'  more 
limpid.  The  proportions  here  given  ’  will 
vary  with  the  quality  of  the  shellac  used,  7< 
as  there  are  many  different  brands  and  vari¬ 
ations  of  the  shellac.  Such  a  composition, 
when  molded  into  a  record,  is  nearly  tli'o 
same  as  shellac  as  to  hardness,  but  is  tougher 
and  resists  wear  better.  Quite  good  results  71 
cqn  be  obtained  witli  other  proportions,  as 
the  proportion  of  about  fifteen  parts  of 
stearic  acid  to  thirty  parts  of  shellac,  arid  to 
this,  say  one  part  of  acetanilid  may  be^ ''.ad¬ 
vantageously  added  to  render' the  mixture  81 
more  limpid.  The  compound  obtained  by 
dissolving  the  shellac  in  diphcnylamin  is 
harder  than  the  compositions  formed  of 
shellac  arid  stearic  acid  in  the  different  pro¬ 
portions,  and  is,  as  I  have  stated,  the  com-  81 
position  that  I  consider  the  best  for  triaking 
the  noncrystallinc  species  of  my  invention. 

When  the  proportion  of  shellac  in  the 
shellac  and  stearic  acid  composition  is  de¬ 
creased,  as  for  instance,  fifteen  parts  of  01 
stearic  acid  to  twenty-six  parts-of  shellac, 
the  molten  material  is  still  amorphous,  but 
it  is  riot  so  hard  as  shellac  or  as  tlic  ilif-, 
ferent  compositions  just  described,  and  it  is 
not  so  desirable  as  the  latter.  As  the  pro-  91 
portion  of  shellac  is  still  further  reduced,  as 
for  example,  fifteen  parts  of  stearic  acid  to 
twenty-two  to  twenty-four  parts  of  shellac, 
a  composition  is  formed  wherein  the  stearic 
acid  crystallizes  out  after  it  solidifies,  pro-  II 
vided  the  liquid  composition  is  kept  at  the 
lowest  possible  temperature  and  the  opera¬ 
tion  is  continued  for  not  too  long  a  time. 
Tills  composition  is  also  a  highly  desirable 
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PHONOGRAPH  OR  TAiKENO-attACHINR. 


^  L  !i  y. ‘  i  -r  '  .  „  cured,  ,as  by  means  of  screws  5’  ta  the  top  oi 

lie  it  him  "  that  i,  Tijoius  A.  Eiusox,  a  thouUcuig.iuuchi.uo  cabinet  uud  provided 

cituc"  of  till-  l  lilted  Mates,  and  a  resident  ruth  a  vertical  s(eeve-;like  portion  cNvitliii 
of  Llewellyn  I  ark,  Orange,  in  the  comity  of  which  Uiedowiiwardly  directed  portion  7  oi 
5  I'.ssex  and  Mate  of  New  Jersey,  have  in-  the  sound  conveying  ajpi  I  at  tlio  larger  end 

vented  certain  new  and  useful  Wove-  of  tire  said  arm  is  rotatubly  mounted,  the 

incuts  in  1  heliographs  or  1  alkuig-Macliincs,  bearing  a  being  provided  with  a  shoulder  S 
of  which  the  following  is  a  description.  on  u.luoh  Jbu  arm  A  is  supported :  against 

Mv  invention  relates  to  phonographs  or  dowmvard  movement.  Tlie  hearing  5  is 
to  talking  machines,  and  my  principal  object  provided. with  nn.opeuing  l)  registering  with 
is  to  provide  an  improved  construction  the  ootl^;,init|ie  downwardly  directed  por- 
whereby  reproducers  adapted  to  operate  tion  7  of  ,t|te  arm  -litvlterchy  tho  said  arm 
upou  sound  records  having  record  grooyes  may  bp  .placed.  ip  communication  with  in 
of  tiic  up. and  down  or  hill  and  dale  type,  sound  amplifying  horn  (not  shown)-  A 
U  and  more  particularly  reproducers  provided  pivot  10, scoured  to  the  top  of  the  arm  4  is 
with  floating  weights  carrying  the  repro-  provided -with  a  reduced  portion  10'  rota- 
dueur  styluses,  are  adapted  to  bo  fed  across  tabjy  mounted  ,in  a  bracket  ill  cosixially 
the  record  surface  lty, the  coaction  of  tho.re-  with. the  slooyg  ft.flje  arm  11  being  detach* 
producer  stylus  and  the  record  groove.  ably  secured,' ns  by  a  set  screw  12  in  the 

:o  Another  object  of  my  invention  is  to  pro-  socket  13  fprpiftd  jn  the  bearing  5.  By.rca- 
vide  an  improved  mounting  for  reproducers  son  of  the  above  described  mounting  of  tho 
of  the  type  specified  above  whereby  they  sound  convoying  arm  1,  movement  of  the 
mifv  he  readily  moved  into  and  out  of.opor-  latter  is  practically  limited  to  rotation  in  a 
nttve. position  or  held  in  proper  operative  horizontal  direction  about  the  axis  of  the 
15  position  with  respect  to  the  record.  pivot  10  apd  t||s  sleeve  U.  -Tlio  forward  or 

Other  objects  of  my  invention  will  appear  smaller  pnd  of  .the  sound  conveying  arm  4  is 
more  fully  in  the  following  specification  and  provided  with  u  collar  or  strap  14  communi- 
apumded  claims.  eating, with  the  said  anil,  the  axis  of  the  said 

In  order  that  my  invention  may  be  mors  conveyer  or  strap  .extending  transversely 
10  clearly  understood,  attention  is  hereby  di-  with  respect  to  the  axis  of  the  said  arm. 
reeled  fo  llie  accompanying. drawing  form-  The  cpjlnr  or  strap  14  is  adapted  to  receivo 
ingu  purt  of  tiiis specification  and  in  which —  ap’d  form  a  hearing  or  socket  for  one  end  of 
Figure  1  is  a  side  elevation  of  a  portion,  a  substantially  tl-shapcd. tube  or  Bound  con- 
of  a  phonograph  or  talkiug  machine  era-  veyer  lo  wbicb.cnmmunicates  with  thesouiid 
5  bodying  one  form  of  ray  invention;  Fig.  2  conveying  arm  «  when  tlui  rcproduceriis  in 
IS  a  partial  plan  view  of  the  same;  and  Fig.  operative. position.  The  tubu  or  sound  con- 
3  is  a  view  partly  in  side  elevation  and  veyer  lji  is. ltejd  against. axial  movement  in 
partly  in  section  of  a  detail  of  construction,  the  collar  or  strep  14  by  n.circiilar  llangc  17 
In  all  of  the  views  like  parts  are  desig-  funned  on  the  said  tube  or  sound  ennvoyer 
0  niitcd  by  the  same  reference  mtmcraU.  and  engaging  oiiu  end  of  said  eollnr  or  strap 

Itcferring  u,  tin-  drawing,  the  numeral  1  and  by  n  cap  IS  secured  upon  the  end  of  tho 
designates  the  ordinary  rotatable  turntable  said  tube  in  the  strap  14  and  resting  in  cn- 
suppprted  above  the  top  2  of  a  phonograph  gagmuent  w  ith  the  other  ond  of  the  said 
or  talking  machine  cabinet  of  any  desired  strap.  The  .free  arui  of  tlie  U-shaped  tube 
5  construction  and  adapted  to  support  a  disk  «r  soirnd  conveyer  IS  is  downwardly  direct- 
sound. record  3.  The  numeral  4  designates  ed  as  shown  at  111  (Fig.  1),  the  downwardly 
a  movable  tapered  sound  conveying  avm  of  directed  portion  pf  the  said  arm  lieing  rig- 
iisi|iil  construction,  this  arm  beiug  mounted  idly  secured  to  and  communicating  with  the 
so  as  to  lie  capable  of  free  and  unrestricted  neck  of  tlie  reproducer. 

0  movement  oidv  in  a  direction  substantially  Excepting  the  means  hereinafter  described 
parallel  to  this  tup  of  the  turntable  1  and  for  holding  the  floating  weight  against  lat- 
tliu  upper  surface  of  tlie  record  3.  era!  movement  with  respect  to  tlio  reproducer 

The  mounting  of  thesoupd  conveying  arm  body,  the  construction  of  the  reproducer 
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ng  through  chamber  8.  A  number  of 
vertical  pipes  13  may  be  connected 
her  at  their  upper  ends  to  a  single 
ontal  head  or  drum  14,  and  at  the  bot- 
to  similar  heads  or  drums  15.  Each 
of  heads  14  and  15  with  the  connected 
of  pipes,  constitutes  a  single  unit  or 
The;  various  grids  are  connected  with 
I  drums  as  1C  and  17,  which  are  con- 
d  to  the  main  steam  pipe  IS  by  which 
i  is  conveyed  to  the  low  pressure  con- 
ng  steam  turbine  shown  aiagrnmmuti- 
in  the  drawing  at  in.  The  supply  of 
i  m  the  steam  pipe  IS  is  approximately 
ant  in  volume  and  temperature,  sinc'o 
liantity  and  temperature  of  the  gases 
mg  chamber  8  through  hot  air  pipe  7 
iproximately  constant,  and  an  approxi- 
y  constant  quantity  of  water  is  evap- 
;I  thereby  during  each  unit  of  time  in 
team  pipes  13.  This  steam  supply  is 
ned  to  be  shghtly  in  excess  of  the  rc- 
aients  of  the  turbine  in.  The  remain- 
if  the  steam  furnished  to  pipe  IS  is 
cd  to  exhaust  through  valve  80.  which 
the  safety  valve  type.  This  valve  may 
ljusted  as  by  setting  the  weight  21 
Of  on  the  lever  arm  22  for  whatever 
ore  of  steam  it  is  desired  to  take  in  the 


steam  turbine,  and  allowing  the  remain 
of  the  total  amount  of  steam  generated 
escape,  the  pressure  of  the  steam  in 
system  being  kept  sulliciently  low  to  Inrg 
obviate  leakage  in  the  joints  of  said  stt 
pipes. . substantially  as  de.-crihed. 

2.  The  method  of  utilizing  the  waste 
frrrn  n  kiln  without  varying  the  di 
of  the  kiln  thereby,  wiiicli  consists  in  esi 
ing  said  gases  of  an  approximately  const 
volume  and  temperature  to  pass' aroma 
plurality  of  steam  pipes  connected  togot 


said  steam  as  desired  in  a  low  pressure  c 
•tensing  steam  turbine  or  turbines,  and 
lowing  the  remainder  of  the  total  nmo 
of  said  steam  to  escape,  substantially 
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TuiiU  whom  it  mat/  concern: 

Be  it  known  tiint  I,  Thomas  A.  Edison, 
ii  citizen  of  tlic  United  States,  and  a  resi¬ 
dent  of  Llewellyn  Park,  West  Orange,  Now 
1  Jersey,  have  invented  certain  new  and  use¬ 
ful  Improvements  in  Moving-Picture  Ap¬ 
paratus.  of  which  the  following  is  a  descrip- 


vldc  means  whereby  various  devices  may  be 
actuated  during  the  operation  of  a  moving 
picture  projecting  machine,  the  actuation  of 
these  devices  being  controlled  by  the  passage 
--  of  the  film  itself  through  the  tnnchinc,  and 
their  operation  timed  to  automatically  oc¬ 
cur  at  any  desired  point  or  points  in  the 
production  of  the  moving  pictures.  For 
example,  the  portrayal  of  scenes  by  the  mov- 
'  ing  picture  machine  may  be  rendered  more 
life-like  bv  the  production  of  varioussounds 
ut  appropriate  times  during  the  production 
of  the  picture.  If,  for  instance,  a  character 
portraved  in  the  pictures  fires  a  revolver, 
::  the  report  of  the  revolver  should  he  heard 
by  the  audience  immediately  after  the  press¬ 
ing  of  the  trigger  by  the  character  por¬ 
trayed  in  the  picture.  To  complete  the  illu¬ 
sion,  it  also  often  happens  that  the  sound 
‘  I  of  a  falling  body  and  various  other  sounds 
should  be  heard  at  properly  timed  intervals 
during  the  production  of  the  picture.  It 
has  been  extremely  dillicult  for  an  operator 
to  produce  such  effects  at  exactly  the  right 
times  to  coincide  with  the  production  of  the 

By  mv  invention,  the  film  itself  is  inspect¬ 
ed  and' provided  with  apertures  or  other 
controlling  means  at  the  proper  points, 
:  which  controlling  means  upon  the  film  co¬ 
operates  with  contact-making  devices  or 
trip  devices  at  the  proper  points  in  the  pro¬ 
gression  of  the  film  through  the  machine 
to  actuate,  the  devices  required  to  produce 
the  desired  effect. 

Among  other  uses  to  which  my  invention 
mav  be  put  muv  be  noted  the  control  of 
devices  for  coloring  the  light  projected 
through  the  moving  film  so  that  the  picture 
:  may  be  shown  in  any  desired  color  or  colors, 
and  the  color-controlling  shutter  or  other 
device  actuated  into  operative  position  and 
again  out  of  operative  position  at  nny  de¬ 
sired  points  in  the  projection  of  the  picture. 


fects  than  those  mentioned  may  be  produced 
by  my  invention  and  controlled  by  the  pas¬ 
sage  of  the  film  through  the  machine. 

In  order  that  a  clear  understanding  o! 
my  invention  may  be  had,  attention  is  here¬ 
by  directed  to  the  accompanying  drawings 
forming  part  of  this  application,  in  which— 

Figure  1  represents  a  diagrammatic  ver¬ 
tical  sectional  view  through  a  projecting 
machine  equipped  with  one  form  of  my  in¬ 
vention.  Fig.  2  is  a  diagrammatic  view 
showing  means  for  firing  a  pistol,  releasing 
a  fulling  body,  and  operating  a  color  screcii 
or  shutter,  a  portion  of  the  moving  film 
and  contact  device  being  shown  in  perspec¬ 
tive.  Fig.  3  is  n  partial  perspective  view  oi 
the  moving  film  and  a  modified  form  of  con- 
tact-mnking  device  contacting  the  edge  ol 
said  film;  and  Fig.  4  is  a  similar  view  show¬ 
ing  another  modification  in  which  a  con¬ 
ducting  strip  is  secured  upon  the  film  itself 
at  any  desired  point  to  close  the  circuit  foi 
actuating  the  various  devices. 

Referring  to  the  drawings,  the  film  1  is 
fed  in  the  usual  manner  through  thd  moving 
picture  projecting  machine  illustrated  dia- 
grnmmatically  at  2  in  Fig.  1.  The  film  1 
may  be  fed  in  any  suitable  manner,  us  by 
means  of  the  usual  ratchets  cooperating 
with  feeding  perforation  3  of  the  film.  I 
have  chosen  for  purposes  of  illustration  as 
devices  to  bo  operated,  the  pistol  4,  weight 
5  and  a  device  0  for  coloring  the  light  pro¬ 
jected  through  the  film.  ,  These  or  other 
devices  ns  desired  may  be  operated  or  con¬ 
trolled  bv  means  of  electro-magnets  7,  8,  9 
and  10.  I  have  represented  these  magnets 
as  being  all  connected  in  parallel  across  tlie 
circuit  11,  although  it  is  obvious  that  they 
might  be  connected  in  series.  Circuit  11  in¬ 
cludes  a  source  of  energy  as  the  battery  12. 
The  preferred  form  of  my  circuit  control¬ 
ling  device  is  shown  in  Fig.  2.  ,  As  here 
shown,  the  film  1  passes  across  a  portion  13 
of  the  frame  of  the  projecting ,  machine; 
which  is  connected  to  one  end  14  of  the 
wire  composed  circuit  1L  The  other  end 
15  of  the  circuit  -  is  connected  to  brush 
holder  10  which  is  mounted  upon  insula¬ 
tion  17.  Brush  holder  16  carries  a  brash 
18  which  bears  upon  the  film,  preferably: 
upon  the  upper  side  surface  thereof  on  The  > 
outer  side  of  feeding  perforations  3,  above 
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and>.inS  in  c?ntact  wjth  film  in  a  predetermined  position  of  ft. l,t 
the  film  in  the  projecting  machine,  and  a  ter,  siibstnntiallv  as  described 
brnsh  mounted  on  said  insulating  portion  10.  In  apparatus  of  the  ciuin>efW.  4 
and  connected  to  the  other  end  of  the  elec-  scribed,  a  moving  picture  film  hirih.*- 

the  film  being  normaHy  wtt  contact  nml'T cu^iCv^^ort^rmitefde"1^^ 
with  said  conducting  portion  by  the  film  cent  to  the  picture  area  thereif  .n 

”  a,,  Ji re.  Ihmh  .!,w,  ih,  (|»  SJSXSt!, 

to  close  the  circuit,  substantially  as  insulating  portion  and  a  conducting  porttoj 


described. 

9.  In  apparatus  of  the  character  de¬ 
scribed,  a  moving  picture  film  having  a  pic- 


pvrani, 

'."XT?!!"1*  r“ ."“is  connected  to 
—  end  of  the  electric  circuit  and  bein’  ' 
contact  With  the  film  in  the  projecting  mi-  I 
"  — sh  connected  with  the  other 


lie  electric  ci 


10  ooe  urea  coienng  nearly  its  entire  width 
ana  a  cut-away  portion  outside  but  adjacent 
to  the  picture  area  thereof,  a  moving  picture 
machine  through  which  the  film  travels,  an 
actuating  mechanism,  and  controlling  means 
20  for  snd  actuating  mechanism  comprising  a 
member  mounted  on  the  moving  picture 
machine  and  a  device  with  which  said  mem¬ 
ber  is  adapted  to  cooperate,  said  member  lie- 

a  ZW&Cffi'SSK,” 2&  . . .  JU, 

..  r.s/p“  SE2®. 


cull,  said  brush  being 

. . . ■■  . . .  contact  said  condnct- 

ing  portion  to  close  the  circuit,  being  nor¬ 
mally  held  from  such  position  by  the  film 
m  its  passage  through  the  moving  picture 
machine,  and  adapted  to  assume  such  po¬ 
rn  through  the  cut-away  portion  of  the 


uirongn  me  cut-away  portion  of  toe 

. \  n  predetermined  position  of  the  lib 

-r.  substantially  as  descrilicd. 
l-  .f  specification  signed  and  witnessed 11 
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Coplei  of  this  patent  a 


thine  from  the  o t I^r?' ‘  I 1 1 r'  1 ! L^.o t n  o? 
ft  ,'i™  .1Si  s"ch  ,thn,t  "  sinrl(‘-  straight 

arAaa^sw 

f«c?San2r~* 

isteiats 

in  the  reproduction  of  the  scene  or  am* 
»er  the  phonograph  or  else  the  moving 
t”!LC™I1Cn,‘  °r  Projecting  machine,  as 
cmc  may  be.  is  first  set  into  mwmfinn 

*S*.ttfc?T5feS5 

'■<!  here  illustrated  the  movin "  picture 
neni  or  projecting  machine  as  k'ino 
rted  from  the  phonograph.  I  consider 
era  ftt.m<tierab  C  "r.rnnBc,nent  1«iih.  the 
■ermittintij  operating  mechanism  of  the 
no  k  ,<?imeru  or  Projecting  m,o 

ine  is  practically  without  mass  anil  mm 

lS-J  Whl "T* 1  Subst,inti“"y  in-stan- 

iving  transverae',.  0f  tVpLS 
3  nf’o  ‘l  .dctenill,i'itc  distant  fmm  tL 
ivin-  n;oItnraOSraph  r’-'cor<1  ^lindor.  u  e 
ine  wifl  U™  Z'o?  n.  Pr“i«:tii,g 

£’  p.irrpo-:i’whier\  ^ 
seribcd!0;!  SScj^ndont  'of^an^vlSiat'inn 

'®,.1“'}eit"tll"al  position  which  tile  rcc 


phonograph  respectively;  Fig  3 
gninimntii'  view  „f  form  „  1  T' 

s  iting  inio  of  .  ° 

from  tin-  other,  the  niWi„;„SS» 

nr  projecting  machine  king  here 

t.;  n|wr“tion  from  the  phonograph,  laj 

.^innchineamftLphon^r 

donroianlfy  dnvcted  moving  picture  am-  * 
:,V  .  -•  ..he  phonograph  is  situated  in 
Ihe  inimeiliate  uotgliliorliood  of  the  stin 
' .•.  Proferahlv  heiiim]  and  above  it.  ]mmt. 

;  tateh-  Idaive  the  stage  is  provided  a  fan- 
HMnliieh  col  hr  Is  the  sound  and  conducts  i 
"  "‘V.  vuig  horn  5  of  the  phono- 

j-niph.  l  lie  phonograph  1.  funnel  t,  and 
I.Tfi'iY"?'  i'  I'l'fenihlv  located  without 
the  held  of  the  camera,  aj  shown  in  Fig.  I. 
)ther  means  for  inllci-ting  the  sound  and 
",  t»  the  phonograph  mav  of 
.  onrse  lie  used.  I  he  stage  3  is  llh.min.ted 
from  a  source  of  light  0.  A  long  driTe 
shaft  i  is  used  to  drive  Imtli  the  camera  and 
,  1 1  -r  ll,,‘  1,11,1  •'  extends  from  the 
8i  i  ,0,M  "}  ,Ik-  phonograph  to  the 

migliUirhooiI  of  the  moving  picture  camera, 

,  n‘“-v  lx‘  Phic<-d  in  any  convenient  posi- 
lion,  as  for  example,  in  the  construction 
.1  own  in  the  lira  wing,  it  is  placed  lieneath 
H  e  floor  of  the  room.  This  shaft  is  mount- 
,  in  bearings  at  either  end  and  in  onlcr 
:°  SJVC  .lt  ngidiiy.  render  it  substantial* 
non-torsio""1  and  at  the  same  time  make  ft 
as  light  as  possible,  it  mav  lie  provided  with 
a  number  of  stays  S  winch  are  securetl  to 
the  shaft  near  its  ends  anil  are  held  apart 
near  the  middle  of.  the  shaft  l.v  a  plate  or 
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traction.  the  stylus  is  hchi 
t  With  the  nmrd  groove  m 
Is  faithfully  repnxlilcvd.  |)„ 
thi'  said  arm  preventing  let- 


of  the  diaphrnpn!  o?  or 
weighted  or  freely  mm 


bodimontIJ‘n1y  hn^'llom  01 


md  substantia]] v  *JIC  dfophrnci 


>no  side  of  the  center 
ind  substantially  at  a  si 
linphnigm. 

2.  In  a  sound  reprodiu 


I.  SN.Mv 1  l‘"*,nl!  I,M,I-V  thcrw»f  and  mbsu.  I 

ft  A!:«anstt5fsa6 

S»  as'di.TrriU  ,1  'Si"'1  <1,'’l,1,rae*nr  suUtutaJ,  | 

I’’  *»  •'*  -'"md  miro.liiccr.thccombmitia'fli 

•  Of  a  support.  a  diaphragm  supported  Unr  B; 

•  «>;■  diaphragm  having  weipfitinc rntm  pS 
I  isTi'nlnrallv  thereof  and  sobd*  p: 

-  >|ai  \  at  a  single  coneentrated  positions-sfe 
C  ttivly  to  mil'  Mill'  of  the  crater  of  the  db-  fe 
phragiu.  mid  a  reprixluccr  stylus  conagtd  P 
"  w  ith  the  center  of  sail]  diaphragm,  sobsto  L 
<•  Hally  as  (Willed.  fc 

v  ,  *•  nroustic  diaphragm  having  tmn:S 
L  "otf-'otiMK  While  permitting  schsto  p 
r  [tally  free  flexure  of  the  same,  said  mis  B 
r  living  applied  to  the  diaphragm  at  a  sui 

■  emieentrated  |m,itiun  to  one  side  of  them- 

ter  of  the  diaphragm,  substantially  ui-a  ‘ 

■  scriUd. 

■  In  a  snitnd  irpniditcer,  the  combinah'a 
.  Of  a  diaphragm,  a  reproducer  stylus  ao 

1  ms  ted  to  the  renter  thereof,  and  means  for  I 
|  weighting  while  iiermitting  substantidh t  I; 
fns.  flexure  of  tl/e  diaphragm,  said  mas  % 
In  ing  applied  to  the  diaphragm  at  a  angle  si 

•  eniieeiitrated  |)i  sition  to  nne  side  of  thews  f 

ter  of  tlw  diaphragm,  snbstnntitlir  as  de*  ~ 
soiii'eii.  '  c  \ 

. ,:*  In  a  sound  rcprodiieer.  tin  eotbia- 
'j"4  "f  It  HHpjHirt.  a  diaphragm  supported  ' 
thereby.  said  dinphragm  having  n-eightinr  f 
means  loeatril  eccentrically  thereof  andspS 
stantially  .at  a  single  eniieeiitrated  position H  jj 
thereon,  a  reproducer  stylus,  and  means  [ 
comprising  n  yielding  non-metallic  device  .! 


igm.  means  maintaining  said  stylus  in  p 
alive  relation  to  said  diaphragm,  and  j* 
is  romprising  a  hnltnn  for  weighting  y 
diaphnigin.  said  weighting  means  bein'  l*fc 
ed  entirely  to  one  ode  of  the  center  of  6* 
liaphragui  and  substantially  at  a  single  B 
I’litrated  position  on  the  dinphragm*  |; 


per  connectors  15  for  the  r.inc  '• 

which  connectors  are  secured  to  bolt  10 
mounted  in  the  upper  part  of  insulators  i  t. 
Where  these  connections  arc  made  below 
5  the  surface  of  the  electrolyte,  electrolytic  ac- 
tion  tends  to  take  place  between  the  7-inc  and 
the  copper  or  iron  of  the  connections. 

It  may  also  be  noted  that  in  my  improved 
construction  the  oxid  plate  is  practically  in- 
10  tegral  with  its  support  and  thereby  the  pos¬ 
sibility  of  bad  contact  between  the  plate 
and  support  is  prevented.  The  plates  may 
lie  spaced  close  together  without  danger  of 


Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  I -otters 

1.  As  a  new  article  of  manufacture,  a  neg- 
:o  alive  electrode  plate  for  primary  batteries 
comprising  a  perforated  metallic  container 
having  a  riiuss  of  copper  oxid  agglomerated 
in  situ  therein  and  in  intimate  contact  with 
the  walls  thereof,  substantially  as  doscrikd. 
>5  2.  As  a  new  article  of  manufacture,  a  neg¬ 

ative  electrode  for  primary  batteries  com¬ 
prising  a  perforated  metallic  container  hav- 


us  1.  insulating  said  plates  of  opposite  p&iti  p 
t  10  from  each  other,  a  battery  jar  cow.iitvf 
■s  14.  means  for  suspending  said  plates  fraasii  6?: 
iclow  cover,  including  a  member  having  mtsnd  !? 
ic  ac-  lugs  in  engagement  with  Uw-tawt-ft  if 
:  and  thereof,  sulistantially  as  described.  ft 
o.  In  a  primary  battery,  a  battojjm" 
roved  cover,  a  conducting  member  supported  6«  f 
|y  in-  said  cover  below  the  same,  a  plunSjd  : 
,"pos-  negative  electrode  plates,  each  having  if-  - 
plate  wanlly  extended  spaced  apart  frame  p*  : 
may  lions  "secured  ilirectly  to  said  eondnebagof 
er  of  memkr  and  supported  thereby,  ah  mshfet  V; 
pport  supported  alnive  eacli  of  said  negstirtthr.  & 
m.  n  ode  plates  Mow  and  in  engagement  tii  W" 
what  -aid  conducting  meiiiUr  and  oetwteauda 
etters  engagement  with  said  upwardly  etattil'-: 

frame  portions,  and  a  plurality  of  ppshn  jg 
1  neg-  electrode  plates  supported  from  said  ball-  g 
terics  tors,  sulistantially  as  described.  ~  ft 
miner  7.  The  process  of  forr-.it-g  Mt.MrtM* 
.rated  Plate  for  pri-  l-.-r  •,  r;. « lusu  tswaftfe**  • 


the  walls  thereof,  substantially  as  descrik-d.  metallic  conti.  :  ;  • 

2.  As  a  new  article  of  manufacture,  a  neg-  then  impregnal  fc  " 

alive  electrode  for  primary  batteries  com-  binding  mater.  -a  “  ,!■ 

prising  a  perforated  metallic  container  hav-  same,  whereby  the  materia L^'Sdi  i 

\^&p**~**+' 

•  -r«  riJi-tatS, 

3.  -Vs  a  new  article  of  manufacture,  a  neg-  plate  for  primary  liattcnes, 

stive  electrode  for  primary  batteries,  com-  in  intnalucing  and  “jSS 5 

prising  a  llat  perforated  metallic  container  per  oxid  in  a  Hat  perforatedm 
5  of  ,r  t  iv  t,  lly  re  tar  n  lar  cress  recti  n  lai.urwl.il  preventing  AjtaMg*"  J  ! 
and  with  corrugated  walls,  having  lightly  container,  and  s.nbsvqucntlysu  jertinS  th»isi 
packed  therein  under  pressure  and  in  inti-  loaded  plate  to  external  PJJJP  i 

mate  contact  with  the  walls  thereof  a  dried  sides  thereof,  then  impregnating  ^ 
mass  of  copper  oxid  and  binding  material  pressed  mass  with  binding  m»  . 

agglomerated  in  situ  in  said  container,  sub-  finally  (Irving  the  same,  wnereov  ^  ^ 
stantially  as  described.  rial  within  said  container  i*  HP  ^^1 

4.  In  a  priinarv  hatterv.  the  combination  in  situ  therein  and  in  intimate  J 

of  a  battery  jar  cover,  an  insulator,  a  con-  the  walls  thereof  substantia!! J  igj® 
ducting  member  supported  from  the  cover  As  a  new  urUcle  \ 

below  the  same  and  mounted  above  the  in-  electrode  for  primary  baHcries 
sulator,  supporting  means  for  said  conduct-  n  Hat  perforated  b'rmMic  container^ 
ing  member,  an  electrode  plate  below  the  in-  compressed  mass  of  copper  “td 
sulator,  a  metallic  frame  surrounding  said  therein  and  in  intimate  I 

plate  and  having  end  portions  engaging  op-  frame  comprising  a  wire  su 

posite  sides  of  said  insulator,  connected  di-  continuer  and  contacting  sud 

rectly  to  said  conducting  member  and  sus-  except  at  a  portion  of  tbo  upper  ^^c 

pending  said  electrode  plate  therefrom,  u  wire  having  spaced-apart  upiurae  ^ 

second  electrode  of  opposite  polarity  to  said  jaccnt  the  uucontacted  portion i0  ^ 

first  named  electrode,  and  u  conductin':  taincr  edge,  and  a  bridging  ,  «gs- 

’  member  supported  by  said  insulator  to  which  Heeling  slid  upturned  enus  m  u  ^ 

said  electrode  is  connected  and  from  which  iinitv  to  said  container,  substantia^  a 
it  is  suspended,  substantially  as  described.  scribed.  .  .  ,  witnesd 

a.  In  a  primary  battery,  the  combination  This  specification  signed  an  . 
of  a  plurality  of  positive  electrode  plates,  this  13th  day  of  May,  lj>M.  EDIS0S. 

5  conducting  connectors  extending  upwardly  THOS.  A.  - 

therefrom,  a  conducting  rod  upon  which  the  Witnesses: 
upper  ends  of  said  connectors  arc  removably  Drat  Smito, 

secured,  a  negative  electrode  plate,  means  John  M.  Canfield- 

•  Copies  of  this  patent  may  lie  obtained  for  ire  cents  each,  by  addressing  the  "Commissioner  rf  1,10 


sides  thereof,  then  impregnating  the  im¬ 
pressed  mass  with  binding  Wten**  U 
liunllv  drying  tlie  same,  ’'hereby  0*^  o 
rial  within  said  container  is #fy 
in  situ  therein  and  in  intimate  content™ 

electrode  for  primary  hattcnis  com^  t, 
a  fiat  perforated  metallic  conta‘?fr’  .SB  |. 
eompivssed  mass  of  copper  off  k 

therein  siml  in  intimate  contactth^^  ^  | 
frame  comprising  a  ^t**%*$£  ■ 

container  and  contacting  the  edges 
except  at  a  portion  of  tho  UPP” 

wire  having  spaced-apart  up  urned enB£ 

jaee.it  the  ....contacted  portion %  t 
taincr  edge,  and  a  bridging  ^  , 

neeling  said  upturned  en& 
imitv  to  .said  container,  substantially*  ,,  ^ 

W  This  specification  signed  and  . 

this  13th  day  of  M»^9R  ^  edisOS-;  | 


h.  by  addressing  the  "Commissioner  W 
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The  principal  object  of  my  invention  is  to 
rovide  a  sound  record  tablet  of  the  class  de- 
:ribcd  which  can  lie  repressed  to  efface  an 
Id  record  impression  and  to  form  a  new 
rcord  impression  in  the  surface  of  the  tablet 
number  of  times  without  objectionable  in- 
reasc  in  diameter,  decrease  in  thickness,  or 
tlior  objectionable  change  in  shape. 


fibrous  inert  filler  and  a  surface  veneer  of  a 
material  adapted  to  receive  a  sound  record 
"  impression.  Both  the  liodv  and  the  surface 
veneer  in  the  preferred  tablets  contemplated 
bv  this  invention  are  thermo  plastic,  that 
is,  they  are  adapted  to  be  rendered  plastic 
by  the  application  of  heat,  the  body  being 
preferably  fusible  or  thermo  plastic  to  a 
larger  degree  than  the  surface  veneer.  The 
preferred  composition  for  the  body  of  the 
tablet  is  composed  of  a  filler,  such  ns  wood 
flour,  together  with  a  binder  of  fusible  resin, 
such  iis  the  phenol  or  cresol  resin  formed  by 
reaction  lietween  definite  amounts  of  phenol 
or  eresol  and  formaldehyde  or  equivalents. 
Tho  resin  I  preferably  employ  melts  at  ap- 


tho  record  tablet.  The.  surface  veneer  is 
preferably  formed  of  a  hard  final  phenolic 
condensation  product,  such  as  described  in 
TT.  S.  Patents  to  .Tonns  W.  Avlsworth.  Kos. 
1.020.-, 03.  1.040.137  and  1,040.420.  this  com¬ 
position  containing  a  plasticity  ingredient, 
snch_  as  ponta-chloro-phenol.  whereby  upon 
application  of  sufficient  heat  the  surfnee  ve¬ 
neer  may  be  rendered  sufficiently  plastic  to 
receive  a  sound  record  impression.  T  prefer 


filler  of  the  backing  cannot  lie  impressed  into 
the  outer  surfnee  of  said  veneer  during  the 
repeated  repressing  of  the  tablet. 

Other  objects  of  my  invention  will  appear 
more  fully  in  the  following  specification  and 
appended  claims. 

In  order  to  prevent  objectionable  change 
in  shape  in  the  tablet  during  the.  repressing 
thereof.  I  find  that  the  proportion  of  the 
fibrous  filler  with  respect  to  the  binder  in 
the  liodv  of  the  tablet  must  not  be  less  than  a 
given  amount.  When  the  proportion  of  the 
filler  to  the  hinder  is  less  than  this  amount, 
ns  lias  heretofore  been  the  case,  the  lateral 
flow  of  the  composition  forming  tho  body 
of  the  tablet  ouch  time  the  tablet  is  reheated 
and  repressed  produces  an  objectionable  en¬ 
largement  of  the  diameter  of  the  tablet  and 
a  corresponding  reduction  in  the  thickness 
thereof:  so  tlint  there  is  such  a  variation  be¬ 
tween  the  shapes  of  the  new  records  which 
have  lieen  pressed  and  molded  only  once  and 
the  records  which  have  been  repressed  a  num¬ 
ber  of  times  that,  the  uniformity  of  shape 
and  size  desired  for  a  commercial  record  is 
not  obtained.  The  relative  amounts  of  filler 
and  binder  which  are  necessary  depend,  of 
course,  to  some  cstent,  upon  the  materials 
emplovcd  for  the  filler  and  binder.  When 
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by  electrically  connecting  together  the 
frames  38  and  39.  When  thus  modified  the 
device  is  connected  in  the  rectifying  circuit 
by  means  of  the  screws  or  binding  posts  48 
5  and  49.  This  arrangement  gives  also  a 
series-parallel  connection. 

In  the  modification  of  my  improved  recti¬ 
fier  in  which  the  series-parallel  connection 
is  employed,-  the  advantages  of  both  the 
10  series  and  the  parallel  connections  herein¬ 
before  set  forth  are  secured. 

In  the  structure  illustrated  in  Figs.  5  and 
6,  a  simple  series  connection  may  be  obtained 
by  replacing  the  armatures,  32,  33  and  34 
.5  by  a  single  armature  and  the  armatures  33, 
36  and  37  by  a  single  armature. 

The  kind  of  carbon  I  prefer  to  use  for 
the  contacts  is  graphitic  in  character,  and 
wherever  I  employ  the  word  “carbon”  in  the 
0  appended  claims,  I  mean  to  include  graphite. 

Having  now  described  my  invention, 
what  I  claim  and  desire  to  protect  by  Let¬ 
ters  Patent  is  ns  follows: — 

1.  In  an  alternating  current  rectifier, 
S  means  for  producing  magnetic  flux,  a  plu¬ 
rality  of  armatures  adapted  to  vibrate  in 
the  field  of  said  flux  and  provided  with  con¬ 
tacts  for  opening  and  closing  a  circuit,  the 
said  contacts  being  connected  in  series  when 

0  in  circuit-closing  position,  and  an  actuating 
coil  surrounding  said  armatures,  substan¬ 
tially  as  described. 

2.  In  an  alternating  current  rectifier,  a 
plurality  of  armatures  provided  with  con- 


parallel  when  in  circuit  closing  position.ind 
an  actuating  coil  for  the  armatures.  5- 
stantially  as  described. 

3.  In  an  alternating  current  rectifier.!,, 
plurality  of  armatures  capable  of  independ- 
ent  vibration  and  provided  with  contacts 
for  opening  and  closing  a  circuit,  the  said 
contacts  being  connected  in  series-parallel 
when  in  circuit  closing  position,  and  an  ac-  ,, 
Uniting  coil  for  the  armatures,  substantially 
ns  described. 

4.  In  an  alternating  current  rectifier,  a 
plurality  of  armatures  provided  with  con¬ 
tacts  for  opening  and  closing  a  circuit,  the  si 
said  contacts  being  connected  in  series- 
parallel  when  in  circuit  closing  portion, and 
an  actuating  coil  surrounding  the  armatures, 
substantially  as'  described. 

3.  In  an  alternating  current  rectifier,  a  u 
plurality  of  armatures  capable  of  independ¬ 
ent  movement  and  provided  with  contacts 
for  opening  and  closing  a  circuit,  the  said 
contacts  being  connected  in  series-parallel 
when  in  circuit  closing  position,  and  in  to 
actuating  coil  surrounding  the  armatures, 
substantially  ns  described. 

This  specification  signed  and  witnessed 
this  12th  day  of  December,  1911. 

THOS.  A.  EDISON. 

Witnesses: 

Husnr  Lananan, 

Anna  R.  Klehm. 


It  is  hereby  cortified  that  in  Letters  Patent  Ho.  1,221,981,  granted  April  10, 
1917,  upon  the  application  of  Thomas  A.  Edison,  of  Llewellyn  Park,  West  Orange, 
New  Jersey,  for  an  improvement  in  "Alternating-Current  Rectifiers,"  an  error 
appears  in  the  printed  specification  requiring  correction  as  follows:  Page  3,  lino  97, 
after  the  word  “direct”  insert  the  word  current;  and  that  the  said  Letters  Patent 
should  be  read  with  this  correction  therein  that  the  same  may  conform  to  the 
record  of  the  case  in  the  Patent  Office. 

Signed  and  sealed  this  20th  day  of  November,  A.  D.,.1917. 
t8EAL-]  B.  F.  WHITEHEAD, 


UNITED  STATES  PATENT  OFFICE. 

THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  WEST  ORANGE,  NEW  JERSEY,  ASSIGNOR  • 
NEW  JERSEY  PATENT  COMPANY.  OF  WEST  ORANGE.  NEW  JERSEY  A  rnnpnn  mt 
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of  Llewellyn  Park,  West  Orange,  m  the 
5  county  of  Esses  and  Stato  of  Now  Jersey, 
havo  invented  certain  new  and  useful  Im¬ 
provements  in  Electric  Safety-Lanterns,  of 
which  the  following  is  a  description. 

My  invention  relates  to  electric  safety 
10  lanterns  which,  while  adapted  for  general 
use,  are  especially  designed  for  use  in  mines, 
tunnels,  powder  magazines  and  other  places 
where  readily  combustible  gases  or  other 
materials  of*  a  highly  combustible  or  ex- 
18  plosive  nature  arc  liable  to  be  present. 

The  principal  object  of  my  invention  is 
to  provide  a  simple  and  an  improved  lan¬ 
tern  of  this  character  and  one  of  such  con¬ 
struction  as  to  insure  against  the  ignition  of 


'  '  Other  features  of  my  invention  reside  in 
the  details  of  construction  nnd  combinations 
ti  of  elements  hereinafter  more  fully  described 
•  and  claimed. 

In  order  that  my  invention  may  be  more 
clearly  understood,  attention  is  directed  to 
I  (  .  the  accompanying  drawing  forming  a  part 
’  ^  SO  of  this  specification  and  in  which — 

Figure  1  represents  a  central  cross  sec¬ 
tional  view,  partly  in  elevation,  of  a  pre¬ 
ferred  form  of  my  improved  lantern  show¬ 
ing  the  lamp  circuit  open;  and 
|  [  15  Fig.  2  is  a  similar  view  showing  the  lamp 
circuit  closed. 

The  same  reference  characters  are  used 
throughout  the  drawing  to  designate  corre- 
..  spending  parts. 

»  Eeferring  to  the  drawing,  reference  char- 
tetm-  1  represents  the  lamp  casing  which 
preferably  comprises  a  pnrnbolic  reflector 
^preferably  formed  of  metal,  and  a  cvlin- 
„  I*™1!  hollow  chamber  3  suitably  secured  to 
"  !"?  rear  end  of  the  reflector,  preferably  by 
oemg  brazed  thereto.  Suitably  secured  to 
the  nar  end  of  the  chamber  3,  as  by  being 
threaded  thereto  at  4,  is  a  hollow  cap  or 
Hi  member  5.  this  member  serving 

to  fasten  a  flexible  diaphragm  6,  preferably 
Tjh™  of  metal,  against  the  open  rear  end 
“  “e  chamber  3  in  fluid  tight  engagement 
therewith.  The  front  end  of  the  reflector 
*  Provided  with  an  annular,  seat  7  and  is 


closed  by  a  glass  or  lens  8  securely  held  in  r 
said  seat  by  a  threaded  ring  9.  Suitable 
washers  1 10,  10  arc  disposed  between  the 
glass  8  and  the  ring  9  nnd  seat  7  in  order  to 
render  the  forward  end  of  the  lamp  casing 
fluid  tight  The  rear  end  of  the  reflector  is 
provided  with  an  opening  11  communicat¬ 
ing  with  the  chamber  3,  in  which  opening 
is  disposed  a  lnmp  socket  12.  The  forward  • : 
end  of  the  lamp  socket  is  provided  with  a 
flange  13  which  is  suitably  secured,  as  by  :: 
brazing,  to  the  reflector  about  the  opening 
11  therein.  The  flange  13  is  provided  with 
one  or  more  apertures  14  whereby  communi¬ 
cation  is  established  between  the  interior  of 
the  reflector  2  nnd  the  chamber  3.  Secured  " 
to  the  cup-shaped  member  5  is  a  tubular 
member  preferably  formed  of  thin  sheet 
metal  and  comprising  a  vertical  portion  15 
and  a  rearwardly  extending  portion  16. 
Flexible  conductors  17  and  18  are  disposed  :: 
within  the  tubular  member  and  extend  from 
the  vertical  portion  15  thereof  into  the  cup- 
'shnpcd  member  5  and  from  the  end  of  the 
rearwardly  extending  portion  16  for  con¬ 
nection  with  a  suitable  source  of  current, 
such  as  a  storage  battery  (not  shown).  The 
end  of  conductor  17  within  member  5  is 
grounded  to  the  latter  as  by  means  of  a. 
binding  screw  19  and  the  corresponding  end 
of  conductor  18  is  connected  to  a  stationary  : 
contact  20.  Contact  20  is  preferably  in  the 
form  of  a  screw  nnd  is  threaded  into  an 
insulating  block  21  which  is  secured  to  toe 
end  wall  of  the  cup-shaped  member  5  as  by 
means  of  a  screw  22.  An  insulating  strip 
23  is  disposed  between  the  block  21  and  toe 
end  wall  of  member  5  to  insulate  the  end  of 
screw  20  from  said  wall. 

An  incandescent  lamp  24  is  deposed 
within  toe  reflector  2,  the  plugtoercof  being 
threaded  into  toe  socket  12.  The  lamp  plug 
is  provided  with  a  button  25  which  consh- 
tutes  ono  terminal  of  toe  lamp.  The  flexible 
diaphragm  6  has  secured  to  one  side  thereof 
a  light  metallic  spiral  spring  26  Adapted  to 
engage  the  terminal  25  of  the  lamp rwhen 
toe  fitter  is  secured  in  toe  socket  12.  A 
relatively  stiff  metallic  spiral  spring^  is 
secured  to  the  other  side  of  toe  diaphragm 
6iand  is  adapted  to  engage  the  stationary 
contact '20.  ,  ...  '  - 

The  chamber  3  is  provided  with  an  im: 
proved  reive  which  pernutsfluid  to  be 


6  an  opening  provided  in  (lie  wall  of  chamber 
"•  .,I|C  ."«*«■•  end  portion  of  the  valve  casing 
bemfr  mternall y  screw  fhreaded  and  (he  In¬ 
ner  end  portion  thereof  bein''  provided  with 
>n  •intern  ,1  inh.ll ir  II  ingeM  IJefcm.ee 
’  f''"™'!??3,1  I»P,tt»nls  n  cheek  video  which 

?3  an<1  'hc  «n™lur  nnnfm 
tohohl  the  vih-.Cst,nK  ?n<  c.onstant,y  tends 
™  ”  "sain?t  ‘',e  sent  therefor 

ftoferemL  ‘  /  ,  1!lner  cnti  of  the  casino  20. 
Jtofereneo  ehal-aeler  35  represents  a  can 

three  lefl.  ‘T<  C'L-ln(0  the  internally  screw 

tenting  the  escape  of  fluid  from  the  lamp 
I"  or|ler  that  the'  lantern  nu.v  bereadih- 
&Tre,y  a«**H  «*  on  object  snch  a's 

IgiSB 

Sipiil, 

•eatwardlyettSinj? ^  portS^O  of  ’  the'  r®  '' 

Sng&SfiWKi 
sarsa^tsKRtess . 

nd  screws-li)  imd  oodiv  fnre^01^  J.7  nnd  18  b 
)hdnctors  l7  and  •lsSedh^ha.  &mp  tH®  ir 

ss^i^asasx-  5 

‘SSStisSlete  S 

»»^l,rin(the|r,ff»ft«  20.;  ?W!ll^ht  pt 


e  h, 8  lr;iBl*  °,r  ft «.  binlm™^ 

"ff 

£ 

ends 

Jie  lainp  eimnt.  In  eascof  sneli  danlhre  lc 

g  S?s^sswaaSi 

ton  Fh'  l  ”  5h^?" 

l40°  spnn<r-2C;' which' isiidBatJ 

»  ^*t23«sgssag 

le  ,h':|,‘n'P‘to  tobiintcd-eiiablcsthi) 

ft 

°of  -Sr.t?*:(!>r«|W#  20  and '27  ahd'thc 
,55  25P!*; y!"di  theyiiiyinbiinfod hha>co«tt  W 
,5;,  ,5!  th,°  lamp,  terminal'  25  an'd!  the1  setew  20 
im  !£h£  !  ®.ito  ln?’lre  a  very  cffccHve'conlact 
.Jf  said  i  springs,  •  termirtid;  and 

th-  SSaet“  natft'rt'of'11  «Hhg 

11  1?’w,'«l*<sMartir  ifanswa1  tfe 

PrSW  '^l^'toent’  of  mjr inventionV  it 
!!?  hi-Vw,  i  ht’iihy  chnngcs'may 

ofi  JT'k  ln  'tho'  size;  forin-'and  airntigbrnent 
to  ?e^,e,Pa5tS  .tl!('’^f  hritli'>'tt  any'  depart™  ill 
,a  556m  ‘he  'spirlFof  thc  'iirrehtioni  aW  the 
iw  scope  of  the  appended  claims, 
n’  irli5el5rn'i  .now  described1  my'  invention 
in  b? t,  Ji  t  ,,,5>n  "S  ne"’  ah«!  dcsi/ei toprotoct 
8  by  Letters  Patent  is  ns  follows:  J15 

®  ,1  JL S.’J"1  eleetnc’safefjrhmterli,  ofrirttfan- 
S  ”'“"*?«*  an  electric eirihlit  inahfr 
,  aWf ' a'eontaet:  andto’ddvieo  coihi 

.s  Er?1£ :®«*fblthieiihs'dimaseB  bfetWeen-said 

Is  ^.rtspWt'tb'said'cdtttacttdef! 

d  to'ihing'nVid  breilking  ofthB'ciffiiit; 

d  said. flexible  meilhslnormHIl/tehdm«  f6'asi 
f  positioii"  and1  Wirt* 

l  J5?"**  *«*■•  nsiliefit'  cbndiMnr  mcahS  l» 
ii  /m-rr!(aC|tli  'to''tl/e"lamp  biit'-'cHgagihg'  one  ■ 

“  M^  !l'lltIl8i?Pf  |n:nirpositi6hS'bf,thcflfXi- 

f  b  o  ni?^518-  snbbtnnf  iiilly  'ns  'descHbed.1 

xlio-a?-?_W"!trreIaiftty  lantern,  ah  incShr 
>  descent  lamp;  afid-'an  -elBctrici  circuit  indinP  130 


THOS.  A.  EDISON. 


including  said  lamp,  said  flexible  member 
Icing  movable  tinder  variations  in  fluid 
pressure  in  said  casing  to  effect  the  making 
anti  breaking  of  said  circuit,  substantially 
!i  as  described. 


Witnesses: 

William  A.  ILurnr, 
Mabt  ,T.  Laidlaw. 
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T  NEW  JERSEY  PATENT  COMPANY,  OP  WEST  ORANGE,  NEW  JERSEY,  A  CORPORATION 
0P  NEW  JEESEY.  raiCTION  SPEED-QOVERNOB. 

1890138.  SpeclicaUou  of  Letter,  Patent  Patented  Jan.  7, 1919. 

Application  tod  Becemter  2,1918.  Serial  Bo.  804,172. 

_  li.rlnm  It  mim concern:  tion  surface.  In  the  present  invention,  the 

r<R«  it  known  that  I,  Thomas  A.  Edison,  n  adjustability  of  the  friction  shoes  with  re- 
r.f  the  United  States,  and  a  resident  spect  to  the  rotatable  friction  surface  is  m- 
of  Llewellyn  Park.  West  Orange,  Essex  creased  by  mounting  the  said  shoes  for  addi- 

’  M™ ai^efSriniprovcment'in  Friction  preferably  in  “direction.  substantially  at 

SeSst-  of  which  th0  fo,,omne  18 

'  i^Vention  relates  to  friction  speed  gov-  construction  thus  obtained,  a  very  uniform 

25T*a TSStS' % Va'fas&’ S&5&S 

mg  my  invention  into  effect,  I  eliminate  this  t^hjnehon  element y  ^ 

objection  bv  forming  the  governor  brake  Fig.  3  is  a  bottom  plan  view  > 
shoes  of  a  Sard. wear-resisting  material,  an  detaffof  wnri jwtowg and.^  ^  one 

.  afte*asasss»sa  -SjrSSsiSt-  i*— 

element,  I  preferably  form  the  latter  of  a  ^Sdfe  driven  bv  any 

verv  hard  material  such  as  glass  hardened  the  upper  end 

Mother  object  of  my  invention  is  to  of  ^“^pMrtline't 

wholly  overcome  irregularities  in  speed  due  the  which 

to  uneven  engagement  of  the  coSctrng  fr.c-  and  ca^^  turowom  ^  ^ 

hon  surfaces  of  the  brake  shoes  and  the  ro-  ‘be  soundrw:  ™  t  ,  governor  shaft  4  is 

40  tatablc  friction  clement.  In  accordance  with  ported.  The  honaomai  S»  ^  in  tho 
this  object.  I  support-  the  brake  shoes  in  supported,  ns  "^aed  with  a  worm 

such  a'  manner  that  they  are  free  to  move  into  «ot"  fF“®ew2it?na  wom^heel  ^6  on  the 
complete  and  uniform  engagement  with  tho  5  meshmj;  witn  imparted  from 

rotatable  friction  surface.  As  to  this  fea-  spmdle  l.  whera^rommn 
45  tore,  my  invention  is  an  improvement  upon  the  spmdl®  1  fo  ,weights  6'  carried  by 
that  disclosed  in  my  U.S.  Patent  No.  604,740,  ernor  15  ara  atteefid  at  one  end  to  a 

dated  May  31,  1808  and  entitled  Governor  tJcared  upon  one  end  of 

for  Motors.  In  the  devico  disclosed  in  the  hnb  the  springs  7  bmg  attached  at- 

said  patent,  I  emplov  two  friction  1  brake  the  totheriidinglceveOwhich 

W  shoes  ^supported  by  an  equalizing  device  * 

swiveled  for  free  and  unrestrained  move-  is .  „„dto  thesh aft4i3  located  in 

meht  in  a  given  direction  whereby  it  may  A  ^ "ft fomed  in  the  sleeveO 

readily  adjust  itself  in  the  said  direction  to  a  loupfo^1  prevent  relative  rotation  be¬ 
cause  the  brake  ahoea  tn  ureas  with  comnam-  and  seiwes  to  prev?ns_re. ,  sJeeve 
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XJKITED  states  patent  office. 

,  -edkon  0F  WEST  ORA2,OE-  KEW  JERSEY,  ASSIGNOR  TO  NEW  JEBSEY 
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Specification  of  Xetten  Patent  Patented  .Tall.-21, 1919. 

1.292.-5*  a. 

Application  filed  Jnae  29, 1917.  Serial  Ho.  177,632.  , 

,  concern:  work  support  anti  swaging  members, of  the 

nilw'I  Ikt  I  Thomas  A.  Edison,  a  machine  shown  in  Fig.  1;. 
pilhcn  of  the  United' States,  and  a  resident  Fig.:3  is  a  detailed  sectional  view  on  line 

f  '' ’^VCTUd"cirtainX ORg-  1  «ui enlarged  longitudinal  sectional 
‘  $«£  inSw„ging;M„chines,  of  which  v|ew  of.a 

11  Mv  nrt'ntfun  nS Swaging  machines  therein,  bef  ore  the  holder  is  subjected  to  the 
Jh  invention  rein  ^mnroved  ap-  action  of  mv  machine;  and  :  ..  •  . 

an.l  more  particu  arlt  to  an  improveu^iv  gj,  i  Yiew  similar  to  Fig.  3  showing 

■^SSHHWSft  aSWSS2r«S«5?S5 

experienced  in  the  manufacture  ot  styn  id  ,  i  mncHh  this  frame  .prefer- 


Other  objects  i 
•ion  reside  in  the 
lion  of  parts  :  h 
ccrihed  and  clain 
,s  ;  In  order  that  i 
clearly  understo< 


formed  with 

ed  cqui-spaced  :slots  13.  hour 


■  ;  ia.  in  a  device  of  tlio  class  described,  a 
work  support  ,  connected  to  ono  side  of  a 
heating  circuit,  a  morality  mounted  contact 
member  connected  to  tho  other  side  of  the 
circuit  and  biased  to  a  position,  spaced  from 
said,  support,  said  member  being  movable 
toward  tlio  work  support  to.  close  said  cir¬ 
cuit  through  work  carried  by  said  support, 
said  support  being  movable  away  from  said 
member,  and  means,  whereby  the  movement 
of  said  support  away  from  said  member 
automatically  effects  the  swaging  „£  the 
work  carried  thcrebvi  substantiallv  as  de¬ 
scribed  ‘ 

13.  In  a  machine  of  the  class  .'described,  a 
movably  mounted  work  support,  means  for 
effecting  the  heating  of  work  carried  bv  said 
support,  and  a  device  separate  from  -aid 
means  for  automatically  effecting  the  swag- 
mg  of  said  work  by  the-  movement  of  said 
scriEcd  111  °n0  JlrCCU°U’  substl,“Lially  as  de- 
;14.;  In  a  machine  of  the  class  described,  a 
uiovably  mounted  work  suppoi-t  biased  to  a 
predetermined  position,  and  means  auto' 

to  a  swaguig  action  by  the  mo'vemcnt  of  said 

^tSibe'r saia  positi™’ 

15,  In  a  machine  of  the  class  described, 


mains  for  effecting  thn  heating  of  work; 
tlio  machine,  and  means  for  cfl&tinA 
swaging  of  said  work  by  xebtbiayL! 
of  the  work  and  heating  means  awir  frm 
each  other,  substantially  as  dcscribiS 

10.  In  a  machine  of  the  class  dekriW 
means  for  effecting  the  heating  of  work  ii 
the  machine,  and  means  for  effecting 
swaging  of  said  work  by  movement  nt  tk 
m  °nC  ( irect*on»  substnntialfj 

It.  In  u  macliine  of  the  class,  descried 
means  tend m;:  to  maintain  work  mounted  ii 
the  machine  in  a  predetermined  position 
and  means  subjecting  said  work  to  a  swag 
mg  action  upon  movement  of  the  work  awa? 
ft*  position,  substantially .  as  de 

IS.  In  a  machine  of  the  class  described,  i 
work  support,  means  for  effecting  tho  heat- 
ing  of  work  carried  by  said  support  ond  be¬ 
tween  which  and.  thy  work  support  there  is 
rulativu  movement,  and  means  for  cffcctiiis 
the  swagmg  <»r  said  work  by  relative  move 
meat  of  the  work  support  and  beating 
-aus  away  from  each  other,  substantial!} 

.lu^^ifi-tmu  signed  this  25th  day  of 
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Patented  Mar.  11, 1919, 
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1,299, GSM. 

fio  firawlnf.  Application  filed  input  10, 1914.  Serial  No.  S5S, 025. 

,,  _  „  ,  ., _ ,  ■  cent.  of  tin  monoxid  still  further  improve 

I)  (  r°T>?-?i-ZnJn  that  IThojias  Alta  Edison,  tho  output  or  capacity  of  the  battery,  but  the 

1  01  n^nMfuUm-  ISpwityrf’ a^lUf  cl,®  ip 

10  described storage batteries  in  which analka  f  ^teased  b,.  the  emnloy- 

“  S“£  jCJSS'KS  ;«  H „ 

to  an  improved  battery  of  },ut  bvreason  of  tho  lower  cost  of  the  latter,  70 

■^assets*--*  bs£±&v.«i....«~ifcr?.„ 
^,arr“«i;xs?S3*j 

compound  of  tin,  such  ns  tin  '  lnted  steel  pockets  supported  in  nickel 

IS  stannous  oxid.  to  the  negative  electrode.  P  j  Jfotes  frames,  such_as  are 

•  f  The  finely  divided  iron  preferably  employed  plated  ^cel  ^  pn(ent  No  ml3T  de  ed 

>  for  said  electrode  may  ho  prepared  bv  reduc-  shown  in  my  p  material  for  the  80 

in*  an  iron  compound,  such  asf cmcoind;  Mar  13,  T  prcfcr  to  ]ond  i„  mckel 

by  hydrogen  in  the  manner  set  forth  in  m  p  rfortltcd  steel  tubes_  supported  in 

M  U.  S.  Patents  Nos.  727,117  and  72T.118.  or  n  p  ated  l«ri  or  fames,  such  as 

my  TJ.  S.  Patent  No.  I575>!32.<datcd  Au-  nickel  platea^tee  Pfltents  Nos. 

•  gust  13, 1918.  or  in  any  other  suitable  .man-  nrc  \  "mist‘25‘1908:  940.035  dated  85 

ner.  Before  the  tin  monoxid,  which  is  the  19o9:  and  070,702  dated  No- 

li^on  .'‘t,,'' WlT d"nvT«f  tin  monomd  l,i“^C^ranrs'tei^pVori^,toeirauW,  M 

eptoara?  sWv  h  s±i sarffisstf 

<0  anal]  percentoco  of  mercury  mixed  or  i  nrPfG?^o  emplov  a  solution  of  pojA8SJ®,J*J 
corporited  therewith  ns  set  forth  in  my  US.  prefer  to  empio^  ^  be  added  a 

Patent  No.  727.117.  dated  May  5. 1903.  The  “^J^entage  of  liUiium  hydromd,  M  » 

preferred  amount  of  tin  monoxid  employed  faniy  prior  Patent  No  870,445. 

by  mo  is  nhont  20  per  cent,  by  weight,  or  m  ^closed  7  P lfl08  D unng  the  charg- 
«  other  words,  for  each  , 100  grams  of  active  dated  JanuaO  ,  act;T0  material  of  the 
material  in  the  negative  element,  the  "mount  ents  stores  up  oxygen  and  the  ^ 

of  tin  monoxid  used  will  bo  preferably  about  p  material  of  the  negative  elein 

20  grams,  but  tho  proportion  may  be  vaned  completely  reduced  .Daring 

considerably  on  either  side  of  this  quantity  active  matennlofthen^«_ 

«  As  low  as  10  per  cent,  of  tin  monoxid  shows  discharp  g^  oxidized  n„d  tbeo^nM^ 
considerable  improvement  in  the  capacity  of  f  the  active  material  of  P 

the  batterv.  liarrar  amounts  than  20  per  tents  or 
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1,300,708.  Specification  of  Letter,  Patent  Patented  Apr.  15, 1{ 

Application  filed  February  12, 1818.  Serial  Ho.  77,833. 

To  dll  whom  it  may  concern:  portion  having  a  pointed  head  or  “noa 

Bo  it  known  that  I,  TnoKAS  A.  Edison',  a  Tho  forward  end  portion  of  tho  projc 
citizen  of  tho  United  States,  and  a  resident  lias  a  rear  cylindrical  portion  of  slig 
of  Llewellyn  Park,  IVcst  Orange,  Esses  greator  dinmeter  than  the  body  portio 
5  county,  Sew  Jersey,  have  invented  certain  whereby  a  shoulder  3  is  formed  on  the 
new  and  nscfnl  Improvements  in  Projectiles,  jeetile  at  the  rear  end  of  said  forward 
of  which  tho  following  is  n  description.  portion.  Tho  head  end  portion  of  the 
My  invention  relates  to  projectiles  and  jectilo  is  preferably  made  heavier  than 
especially  to  projectiles  for  use  in  guns  of  rear  end  portion  thereof,  as  by  providing 
10  large  caliber,  being  in  some  aspects  an  im-  latter  with  a  cylindrical  longitudinally 
provement  on  the  inventions  disclosed  in  my  tending  recess  or  cavity  4,  whereby  the 
copending  applications  Serial  No.  73808,  jectilo  nas  a  tendency  to  travel  “head  on 
filed  Januarv  24.  1910  and  entitled  Projec-  its  flight.  If  the  projectile  is  to  be  use 
tiles,  and  Serial  No.  77,832  filed  February  12,  a  shell,  the  recess  4  may  be  filled  with 
15  1910,  and  entitled  Projectiles.  suitable  explosive  or  with  an  explosive 

The  principal  object  of  mv  invention  is  to  shot  The  recess  4  is  preferably  closed  a 
provide  an  improved  type  of  projectile  hav-  rear  end  by  a  suitable  member  or  ca 
ing  means  which  will  cause  a  lifting  or  rais-  which  is  preferably  flush  with  the  rear 
ing  force,  opposing  tho  action  of  gravity,  to  of  the  projectile.  At  its  rear  end  the 
to  bo  exerted  on  the  projectile  when  in  flight,  jeetile  is  preferably  provided  with  a  suit 
to  thercbv  render  it  possible  to  obtain  with  collar  0,  which  may.be  integral  there' 
such  a  projectile  a  comparatively  flat  trajee-  but  which  is  preferably  in  the  form  of  a 
toir  and  a  greatly  increased  range  ns  com-  per  ring  suitably  applicd  and  secured  to 
pared  with  projectiles  heretofore  used  when  projectile.  The  copper  ring  6  is  prefer 
15  discharged  under  similar  conditions.  slightly  greater  in  diameter  than  the  ii 

Another  object  of  my  invention1  is  to  pro-  bore  of  the  gun  for  which  the  projectil 
ride  tho  projectile  with  stabilizing  means  in  designed,  whereby  when1  the  projectil 
addition  to  and  preferably  cooperating  with  forced  through  said  main  boro  upon  the 
tho  lifting  or  raising  means  above  men-  charge  of  the  gun,  the  said  nng  will  be  c 
SO  tioned,  for  preventing  the  projectile,  when  pressed  so  ns  to  tightly  fit  the  said  n 
in  flight,  from  rotating  about  its  longitudi-  bore  and  will  act  os  a  packing  to  prevent 
nal  axis  and  from  “hurtling”  or  turning  end  escape  of  gases  past  the  projectile.  A  cj 
orer  end.  to  therebv  render  such  lifting  or  dricnl  collar  7  adapted  to  closely  fit  then 
raising  means  much'  more  effective.  bore  of  the  gun  for  which  the  projectil 

S5  Other  objects  and  features  of  my  inven-  designed,  is  suitably  formed  on  or  secure 


J  P  JO 


ffivenfor: 

a.. 

^  ^Vofw^ 


united-  states  patent  oeuce. 

THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  WEST  ORANGE,  NEW  JERSEY. 


Specification  of  Letter.  Patent  Patented  Apr.  15, 1919. 


To  all  whom  it  may  roncem:  jectile  made  in  accordance  with  my  inven-  65 

Bo  it  known  that  I.  Thomas  A.  Edison,  a  tion ;  and 
citizen  of  the  TXnitcd  States,  and  a  resident  Fig.  2  is  an  end  view  of  the  projectile  look- 

of  Llcwellvn  Park.  West  Orange,  Essex  ing  from  the  right  in  Fig.  L 
1  ~  s  county  New  Jersey,  haye  invented  certain  Referring  to  the  drawing,  the  projectile 
1  1  new  and  useful  Improvements  in  Projectiles,  comprises  a  cylindrical  body  portion  1  and  a  60 
of  which  the  following  is  a  description.  reduced  portion  at  the  forward  end  thereof, 

Mr  invention  relates  to  projectiles  and  preferably  in  the  form  of  a  pointed  head  or 
especially  to  projectiles  designed  for  use  in  “  nose 3  2.  Tho  forward  or  head  end  portion 
10  irons  of  large  caliber,  being  in  some  aspects  of  the  projectile  is  preferably  made  heavier 
1  j  an  improvement  on  the  invention  disclosed  in  than  the  rear  end  portion  thereof,  as  by  pro-  65 
1  *  mT  coponding  application  Serial  No.  73868,  nding  the  rear  end  portion  of  the  projectile 
fifed  January's!,  1910,  and  entitled  Projec  wit^cyhndnral 

15  The  object  of  mv  invention  is  the  provi-  jectile  having/ a  tendency -to  travel  “head 
15  sion  of  an  hnproved  typo  of  projectile,  where-  on  -  in  its  trajectory  K  the  pioj^e  is  to  70 
bv  it  will  be  unnecessary  to  employ  guns  hav-  be  used  ns  a  shdl.  the  recess  3  may  be i  filled 
inwriflwl  -for  dischannnir  the  same  m  with  any  suitable  explosive,  or^  with  an 

tie3  in' its  flight.  Another  object  of  my  in-  or  cap  4  which  is  prefcraWy  flush  with  fte  .5 

As  a  smooth  bore  gun  is  employed  in  dis-  act  as  a  PfdongtoWimtttB  ‘ 

rounds.  Consequently,  my  invention  renders  and  orw _  annular  space  9  be- 

maeh  more  practicable  tW  use  of  guns  of  8 mi the^“nose"  2. 

3ES^SSSaa 
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tion,  and  in  which:  .  H  mi  n  bdrTbrt  ^rear  end  portion  of 

.  Figure  1  is  a  view  in  side  elevation,  partly  said  main  ^  bj_  reduced,  as  shown  at : 

in  section  and  partly  broken  away,  of  a  pro-  this  collar  is  prereraoiy 


L'oiuts  with  tin-  walls 
wome  nn.v  tcndrncv 
|v  have  to  turn  i-iiil 
in  its  flight,  and  to 
Icncy  the  projectile 


„  ""'vn  »  Heavier  Hum' the 

Ul  |,;,rtl<T  ,1l,<,rcof-  tlle  forward  end 
portion  onlv  of  the  projectile  being  pro- 
““  . . . '  '  afitv  ' 


its  longitudinal  ax 
e  projectile,  the  air 
the  collar  5.  the  fm- 
i  preferably  beveled, 
he  rear  end  of  the 
the  “hurtling"  of 
f  the  flared  forward 
moves  10.  a  greater 
[>pi?d  in  and  furred 
*t!»  a  consequent  in- 
to  the  44  hurtlinsr 
etile  in  its  flight, 
d  descrilwd  tho  nn>. 


viflorl  ...sn  •  i,  w  I  oeing  pro- 

ended  grooves  Iwneatb  said  colftr.  Sid 
grimvcs  Is-uig  parallel  to  the  axis  of  the  pro- 
jut  le  and  equally  spaced  circumferentially 
of  the  projectile,  substantially  as  described.  9S 
i>.  A  projectile  comprising  a  liodv  portion. 

.1  redticul  portion  or  “nose"  at  one  end  of 
said  body  portion,  and  a  collar  on  said  bodv 
portion  having  i  .  vlindiroil  extension- pid- 
Jd  tiiig  beyond  the  bitter  and  over  said  IM 
•  Iiiwe  thereby  providing  an  annular  spare 
notweon  Saul  extension  and  “nose",  said 
!j°jly  portion  being  provided  with  a  plural- 
ity  of  straight  longitudinally  extending 


portion  of  the  projectile  oeing  pro'  iueu  >>  uu 
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To  all  whom  it  may  concern: 

Bo  it  known  that  I,  Thomas  A.  Edison,  a. 
citizen  of  the  United  States,  nnd  n  resident 
of  Llewellyn  Park,  West  Orange,  Essex 
S  county,  Sew  Jersey,  have  invented a  certain 
new  and  useful  Method  and  Means  for  Im¬ 
ploring  the  Rendition  of  Musical  Composi¬ 
tions,  of  which  tho  following  is  a  dcscrip- 

10  Mr  invention  relates  to  the  rendering  of 
musical  compositions  hv  a  plurnltiy  of  play- 
ets,  such  as  an  orchestra,  nnd  the  object 
thereof  is  to  provide  a  method  and  means 
for  enabling  a  plurality  of  instrumental 
U  players,  especially  the  players  of  the 
stringed  instruments  in  an  orchestra,  to 
maintain  substantially  uniform  pitch  and 
tempo  wliilo  jointly  rendering  any  musical 
composition  or  work. 

»  Ordinarily  during  the  orchestral  perform¬ 
ance  of  a  musical  composition,  no  effective 
pitch  guide  is  furnished  tho  plovers  with 
the  result  that  the  renditions  by  tne  several 

^of  the  stringed  instruments  in  the 
ra  usually  vary  more  or  less  in  pitch, 
thereby  producing  beats  or  pulsations  and 
tendering  such  performance  disagreeable 
and  unpleasant  to  listen  to.  In  order  to 
overcome  this  objection.  I  propose  to  pro- 
Sl  ride  the  orchestra,  preferably  in  addition 
to  the  usual  leader  or  conductor  who  gives 
the  tempo,  with  a  master  artist  or  player, 
who  may  be  termed  the  pitch  leader,  to  play 
any  composition  which  is  licing  played  by 
15  the  orchestra.  The  rendition  of  tho  master 
artist  is  acoustically,  and  preferably  sepa- 
.  »lely,  transmitted'  to  each  player  of  a 
qT  “triaged  instrument  in  the  orchestra  in  any 
f  i  .  manncr.  but  preferably  bv  telo- 
« phonic  means,  the  transmitted'  rendition 
semng  as  n  guide  to  each  such  player  to 
enable  him  to  maintain  liis  own  rendition 
™rily  to  the  pitcli  thereof.  The  rendition 
of  the  master  artist  is  preferably  trans- 
"  tutted  to  only  one  enr  of  each  player  of  a 
stringed  instrument  in  the  orchestra,  tho 
other  enr  of  each  such  player  being  left  free 
to  hear  his  own  instrument 
..  Tho  rendition  of  the  master  artist  is  pref- 
Cnbl-T  augmented  or  amplified  in  any  suit- 
*olo  manner  before  reaching  each  of  tho 
P“jevs  of  the  stringed  instruments,  tho 
Amplification  being  such  that  the  rendition 
“I  the  master  artist  will  appeal'  louder  to 


ench  such  player  than  any  other  instrument  55 
in  the  orchestra  and  also  preferably  louder 
than  his  own  instrument  Consequently,  as 
each  player  of  a  stringed  instrument  in  the  . 
orchestra  hears  loudly  only  the  rendition  of 
tho  master  artist,  he  will  at  once' notice  if  60 
1m  is  out  of  pitch  with  the  master  artist  and 
consequently  is  enabled  to  readily  maintain 
his  own  rendition  exactly  to  the  pitch  of  the 
rendition  of  the  master  artist' 

.  In  order  that  my  invention  may  be  more  55 
clearly,  understood,  attention  is  directed  to 
the  drawing  accompanying  and  forming  a 
part  of  this  specification,  nnd  iniwhich  tho 
single  figure  shows  diagrammatically  an  or¬ 
chestra  and  means  whereby  my  invention  70 
may  be  carried  out  ' 

Referring  to  the  drawing,  reference  char¬ 
acter  1  represents  a  stage  or  other  suitable 
setting  for  an  orchcstrapthe  players  of  tho 
stringed  instruments  in  the  orchestra  being  75 
represented  diagrammatically  by  reference 
characters  o,  o,  a,  etc.  The  usual  conductor 
or  leader  who  gives  the  tempo  to  the  players 
ill  the  orchestra  during  the  rendition  of  a 
musical  composition  is  represented  diagram-  80 
maticallv  at  B.  Reference  character  C  rep¬ 
resents  diagrammatically  a  master  artist  or 
player,  preferably  a  player  of  a- Stringed 
instrument,  who,  during  the  rendition  of  a. 
selection  by  the  orchestra,  stands  in  front  of  85 
a  sound  collecting  device,  such  as  the  horn  2, 
and  plays  tho  selection  as  near  in  perfect 
pitch  as  possible.  This  master  artist  or 
player  may  be  termed  the  pitch  leader  of  the 
orchestra.  The  sound  collecting  device  or  90 
liom  2  is  provided  at  its  small  end  with  a 
telephone  transmitter  3  which  is.  connected 
to  the  conductors  i  and  5  of  a-  circuit  pro¬ 
vided  with  a  suitable  source  of  current,  such 
as  a  hntterv  G.  A  plurality  of  telephone  re-  95 
reivers,  corresponding  in  number  to  the  num¬ 
ber  of  players  n  of  stringed  instruments  in 
the  orchestra,  are  respectively  connected  in  , 
parallel  with  the  conductors' 4.  and  .5  by 
means  of  a  plurality  of  pairs  of  ;  conductors  100 
8  and  9.  A  suitable  switch  10  may  be  em¬ 
ployed  for  controlling  the  maur  ;circmt 
Ench  receiver  T  is  suitably  supported,  ns 
bv  means  of  a  headband,  not  shown,  against 
one  rTonlv  of  a  player  a,  the  other  car  of  105 
each  plaver  «  being  left  free  to  hear  hto 
own  Kliment  Accordingly,  one  ear, .of 
each  player  o  is  acoustically  connected  with 
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Bo  it  known  that  I.  Tiiomas  A.  Edison. 
a  citizen  of  the  United  States,  and  a  resi¬ 
dent  of  Llewellyn  Park,  West  Orange,  Es- 
5  sex  county,  New  Jersey,  have  invented  cer¬ 
tain  new  and  useful  Improvements  in 
Nickel-Plating,  of  which  the  following  is  a 
description. 

In  plating  nickel  clectrolytically,  it  has. 
10  up  to  the  present  time,  been  customary  to 
employ  a  solution  of  nickel  ammonium  sul¬ 
fate  for  the  electrolyte  or  plating  hath  of 
the  electrolytic  cell.  Nickel-plating  with  such 
a  cell  is  a  comparatively  slow  process,  due 
15  to  the  fact  that  the  strongest  solution  of 
nickel  ammonium  sulfate  it  is  possible  to 
obtain  is  a  7%  solution,  with  the  result  that 
the  cell  will  carry  only  a  weak  current  and 
the  nickel  is  therefore  plated  out  of  the  solu- 
20  tion  only  at  a  very  slow  rate.  ■ 

The  principal  object  of  my  invention  is  to 
provide  an  improved  process  and  arrange¬ 
ment.  whereby  nickel  plating  olectrolyb- 
cally  may  be  carried  on  at  a  much  greater 
25  rate  than  has  heretofore  been  practicable. 

It  has  been  proposed  to  use  a  concentrated 
solution  of  nickel  sulfate  as  tho_  electrolyte 
or  plating  bath  of  a  nickel-plating  electro: 
lytic  cell,  as  it  is  possible  to  obtain  a  37%  so- 
W  lution  of  nickel  sulfate,  and  consequently 
with  such  a  bath  it  is  possible  to  impress  a 
current  on  the  cell  sufficiently  high  to  plate 
the  nickel  out  of  the  bath  onto  the  cathode 
about  five  times  as  fast  as  is  the  case  when 
33  a  concentrated  solution  of  nickel  ammonium 
sulfate  is  used  for  tho  electrolyte.  How¬ 
ever,  in  cells  heretofore  used  in  which  a  con¬ 
centrated  solution  of  nickel  sulfate  is_  em¬ 
ployed  ns  the  plating  bath,  the  latter  quickly 
10  becomes  acid.  This  is  due  to  the  fact  that  in 
the  operation  of  such  cells  the  nickel  disso¬ 
ciated  or  separated  from  the  nickel  sulfate 
is  plntcd  on  or  taken  up  by  the  cathode  more 
rapidly  than  it  is  replaced  by  nickel- from 
45  the  anode,  or  in  other  words,  more  rapidly 
than  the  nickel  from  tho  anode  combines 
with  tho  SO,  dissociated  from  the  nickel  sul¬ 
fate  by  the  electric  current.  Consequently, 
die  excess  of  SO,  combines  with  hydrogen 
5(1  dissociated  from  the  water  in  the  solution 
by  the  electric  current,  to  form  sulfuric  acid. 
The  amount  of  sulfuric  acid  so  formed  con¬ 
tinually  increases  and  as  this  acid  acts  to 
dissolve  the  nickel  deposited  or  plated  on  the 
55  cathode,  the  efficiency  of  such  cells  is  soon 
lost  Moreover,  the  plating  baths  of  such 


cells  soon  become  dirty  and  scum  rapidly 
accumulates  on  the  surface,  thereof,  which 
also  is  detrimental  to  tile  efficiency  and  use¬ 
fulness  of  the  cells.  I  have 'discovered  that  6( 
by  continuously  withdrawing  solution  from 
tho  plating  bath  of  such  a ,  cell,  suitably 
treating  the  withdrawn  solution  with  nickel 
hydroxid  which  will  neutralize  all  theacid 
and  react  therewith  to  restore  the  solution  6! 
to  its  concentrated  condition,- and  then,  re¬ 
turning  the  same  to  the  cell,  the  bath  will 
be  kept  practically  ,  free  from  acid  or  sub¬ 
stantially  and  continuously |nentral:arid  sub¬ 
stantially  free  from  dirt  and  scum,  and  con- 


For  a  clearer  understanding  of  bay  inven¬ 
tion,  attention  is  directed  to; fho  draTving  25 
accompanying  and  forming  part :  of.  this  , 
specification,  in  which  ;thb  single  figure  is  a 
diagrammatic  view  showing. the  preferred 
arrangement  for  carrying  out-my  improved 

P  Beferring  to  tho  drawing,  reference  char¬ 
acter  1  represents  a ‘nickel-plating  .elec¬ 
trolytic  bell  comprising  a  nickel  nnode  2,  a 
cathode  3  on  which  the  nickel  is  to.be  plated, 
and  an  electrolyte  or  plating  bath  4  consist-  85 
ing  of  a  concentrated  solution  of  nickel  sul¬ 
fate  in  which  the  nnodo  and  cathode  are  dis¬ 
posed.  Befercnce  characters  5  .and  ^repre¬ 
sent  conductors  respectively  connected;to,the 
anode  2  and  cathode  3  and  supplying  current 
to  the  cell:  from  any  suitable;  source  (not 
shown):  As  explained  above,  when  the  cell 
1  is  in  operation,  it  tends  to  quickly  lore  its 
efficiency,  due  to  the  production  of ,  sulfuric 
acid  in 'the  plating  bath.  In  order  to  pre¬ 
vent  this,  I  maintain  the  bath  substantially 
neutral  and- concentrated,  by  continuously 
withdrawing  solution  from,  the  .bath- at  a 
very  rapid, rate,  treating, the ;withdrawnso- 
lution  with,a  sufficient-amount  of  nickel  ny;  in 

droxid  to.  completely  ipeutraUze  ;  any  .  acid  . 
which  may  .be  present  therein  andjto:  react 

with  such  acid  to  form  an  addihonalsmount 
of  nickel  sulfate  sufficient  ,to. restore  the  sola* 
tioh  to  its  concentrated-  condition,  and  then  - 

returning  such  neutralized  and  concentrated  - 

solution  to  the  bath.  In  other  .words;  I  con¬ 
tinuously  and  rapidly ^^“^^thnsofetion 


the  «™c  is  adapted  for  «<*  i„  ,,,  .1- 
W|  m  merons  other  molded  articlS.  W 
tSiU  to  t  °  ^n'o^r*00'1  thnt  1  “»>  "ot 

for  making  sucll'materhd" bot°t!n'|Cmf- 


substantially  ns  described  ff!,< 

nl„:„ Vilso,u,fl  I^or<l  blank  formed  fn 
nmtcnnl  comprising  finely  divided  insl 
containing  cotton  flock  as  a  filler,  heli 
fdi^fnby  *,mJ,or  """prising  a  mistui 
scrSfr°"  an'1 *  res"b  s,|bstantially  a 

m  ,9;  4  sonnd  record  blank  formed  fw 
iMtcnal  comprising  a  mixture  of  noird 


to  deform  the  layer  of  active  material  and 
the  particles  thereof  whereby  the  particles 
of  active  material  adjacent  said  conductive 
member  arc  deformed  thereagainst  and  the 
5  surface  of  said  layer  adjacent,  sucli  con¬ 
ductive  member  is  conformed  to  the  adjacent 
surface  of  the  latter,  substantially  as  dc- 


senoeu. 

•  A8-  Tbo  method  of  forming  a  battery  pile 
o  which  consists  in  assembling  a  conductive 
member,  an  insulating  mcmGcr  and  a  laver 
of  active  material  comprising  a  mass' of 
solid  particles  disposed  between  said  mem- 
hers,  subjecting  the  assembly  to  a  pressure 
5  suflicicnt  permanently  to  deform  the  layer 
of  active  material  and  the  particles  thereof 
whereby  the  particles  of  active  material  ad 
jneent  said  conductive  member  arc  de- 
formed  thereagainst  and  the  surface  of  said 
layer  adjacent  such  conductive  nicmlier  is 
conformed  to  the  adjacent  surface  of  the 
tatter,  removing  said  pressure  ami  securin'' 
s.aid  members  together  under  a  pressure  less 
than  the  doformativc  pressure  hut  suflicicnt 
to  firmly  maintain  the  active  material  in 
close  surface  contact  with  said  conductive 
member,  substantially  as  described. 

it).  The  method  of  forming  a  battery  pile 
i»Iiich  consists  ln,  assembling  a  series  of  flat 
conductive  members  tint  insulating  mem¬ 
bers  and  layers  of  active  material  consistin'' 
of  masses  of  solid  particles,  with  (he  insulaP 
<lisP<**‘l  •  “’tween 
adjacent  conductive  memliers  and  with  the 

asr&s- 

Jjicent  conductive  members,  then  subject!,,!; 

t0  u  pressure  suflicicnt  J,o  de~ 

form  the  layers  of  active  ordered  . l 

active  m  ‘(hereof  whereby  the  particles  of 
memhere  are  deformed  t'hereagLSrmid't'he 
-UI  faces  of  said  layers  respectively  adjacent 
such  conductive  memliers  are  conformed  to 
ten  removii™  at'ld  f X lat- 

tides  respectively  disposed  tetwee^h  P“A 

t bnf tmem rerS-£"biectinf-' each  of  sahl  ”c‘ 

:  layers  wherphvaf?d  tlle  .Particles  of  such 
terial  adjacentsaid  conducth’e°mcmbersIare 


defonned  thereagainst  and  the  silica  of 
said  layers  adjacent  such  conductive  Aj. 
are  respectively  conformed  to  the  adjamt 
surfaces  of  the  latter,  removing  the  prcsco 
from  said  sections,  then  assemblin'-  abb? 
tions  by  superposing  the  same,'  sabjectin; 
tile  assembly  to  a  pressure  less  than  the  ds 
ving  the  pressure 


pressure  less  than  then 
0.0,“..  .1-  pressure  but  suflicicnt  to  main- 
ii  the  surfaces  of  all  the  layers  of  active 
— terial  111  close  surface  contact  with  the  ns 
spcctivc  conductive  members,  suhstantiallv 


dcscrilied.  ,, 

_2!.  TIu*  method  of  making  a  batteay  pile  * 
**  forming  a  plurality  of  sec- 


which  consists  m  lormmg  a  pluraflty  ofsec- 
Jvitl  C°m^>risin^  a.n  sheet 


an  insulating  sneet 
coated  with  active  inaterinl,  subjecting  said 
sections  to  a  high  pressure  sufficient  penna- H 
nently  to  deform  the  layers  of  active  ma- 
term!  thereof.. removing  the  pressure  from 
sani  sections,  then  assembling  said  sections 
by  superposing  the  same  and  conductive 
sheets  with  the  latter  respectively  disposed  H 
fx'twcen  adjacent  sections,  subjecting  the  as- 
seinldy  to  a  pressure  less  than,  the  deforma- 
tive  pressure,  removing  the  pressure  from 
the  assembly  and  securing  said  sections  and 
conductive  sheets  together  under  a  pressure  H 
less  than  the  deformativc  pressure  but  suffi¬ 
cient  to  maintain  the  layers  of  active  ma¬ 
teria!  in  close,  uninterrupted  surface  contact 
with  the  respective  adjacent  conductive 
.sheets,  substantially  as  described.  W 

•2*-.  ^  battery  pile  comprising. a  scries  of 
superposed  thin  conductive  sheets  separated 
bv  thm  pieces  of  flexible  insulating  material, 
thin  layers  of  active  material,  respective^ 
disposed  between  and  in  engagement  with  10> 
botli  surfaces  of  each  of  the  sheets  and  the 
adjacent  surfaces  of  the  pieces  of  insulating 
material,  and  means  for  securing  all  of  said 
dements  together  whereby  the  active  ma¬ 
terial  is  maintained  under  pressure  firmly  in  III 
substantially  uninterrupted  surface  contact 
with  said  sheets,  substantially  ns  described. 

,~3.  A  battery  pile  comprising  a  series  of 
superposed  thin  conductive  sheets  separated 
by  thin  pieces  of  paper,  thin  layers  of  active  W 
material  respectively  disposed  between  both 
surfaces  of  each  of  the  sheets  and  the  adja¬ 
cent  surfaces  of  the  pieces  of  paper,  and 
all  of  said  elements  t* 


means  lor  securing  all  of  said  elements  ^ 
gether  whereby  the  active  material  is  mam-  l! 
tained  under  pressure  firmly  in  substan- 


vuiuuu  unaer  pressure  nrmiy  .in  sups 
tially  uninterrupted  surface  contact  ri 
said  sheets,  substantially  as  described.  ,, r:: 
^£4.  In  a  storage  battery,  a  , bafteiy  , pile 
comprising  a  series  of  suoernosed  thin. con-  1: 


c  insulating  material,  thin  layers  or 
active  material  respectively  .  dispt^d  .be¬ 
tween  and  in  engagement  with  both  surface? 
of  each  of  the  sheets  and  the  adjacent  sur- 1 
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lorm  fluid-tight  joints  therewith.  The  top 
j.  1S  “‘so  provided  with  the  usual  Tiller  0 
through  which  the  electrolyte  in  the  cell 
may  be  replenished. 

5  Reference  character  A  represents  my  im¬ 
proved  battery  pile  which  is  made  up  of  a 
plurality  of  superposed  and  alternately  ar- 
S‘"?cl  ,  negative  and  positive  elements. 

.  ach  of  the  negative  elements  comprises  an 
10  imperforate  very  thin  steel  sheet  7  which  is 
preferably  electro-plated  with  nickel  and 
then  brought  to  a  bright  vollow  heat  in  an 
atmosphere  of  hydrogen  to  weld  the  nickel 

i  s  n,nhe  “i  ’  tw9, Shvets  8  of  thin  blot  tin" 

Sransss5 

tact  therewith.  Each  of  the  positive  ele- 
ments  comprises  a  thin  nickeled  steel  sheet 
10  similar  to  sheet  7  of  the  negative  elements 
J  t7°  shce,ts  1 1 of  Win  blotting  paper  each 

“ErassssrS S 

jacent  the'il™  M nrosPecti.'%  disposed  “ml-  | 
30  \ 

niclcel.pl.S'^elX^te^fandlt  ‘ 

30.  therposhive  and  ne™!?^ ‘element's  and  ^ f£  f 

-SSSSa^We-! 

others,  Pn  f  "  Slecvc, 19  of  h“rd  rubber  nr 
isdisposed^,iandXdfS'‘tCrinl.''-!l!l''’  to 
the  plates  13  and  14  and  in 

-t  e  Inent  pr  "lei  f0P"  ‘  "  1 

The  head  1C  of  each  rod  15  i?i  b’t 
sulated  from  the  pXure  nSt?^  in*  C,I> 

iSSSilfrtS'! 

"“■sstssssffiSK  a 

s  li  and  corresponding"  washers  21 


bo^cs  22  and  23  which  coact  wifi,  gj 
of  the  springs  18  to  maintain  the  l.tl?- 
proper  alined  position  on  the  XTV 
tins  construction  plates  13  and  U  rad  2 
negative  and  positive  elements  are  Sard 
fastened  together.  Moreover tfcacS 
tenal  is  constantly  maintained  under I  kW 
pressure  firmly  and  evenly  in  contact  si 
t  e°  tmemX„PtJHStCel  sWts  7  "iwl 

it  li  -  i?  tlle,  l,nPcr  sheets  8-8  mi 
arc  allowed  to  expand  or  swell  , 
they  become  satnrated  with  the  electrolvta 
whmh  is  necessary  in  order  that  the  wffi 
the  active  material  will  be  effective  in  the 
operation  of  the  cell.  These  results  are  due 

udh"r  :C  I>0,"'CrfuI  pliant  mX' 


M  -oft  rubber  sleeves,  which  automatically 
a-  rare  of  all  expansion  of  the  battery 
e-  which  increases  with  time,  due  to  the  si 
et  ing  of  the  sheets  of  blotting  paper  8—8 
b  itaTeJL.  e  '"“'ntaining  the  active  m 
•e  thto  ri  iycnn‘,1  *ven,y  in  contact  with 
d  .re^nre  Sih-CCils  7  ",ml  10  '">der  the  dcs 
v'  •  ,,I!'lc,ss  thc  nickel  hydroxid 
I-  finely  div  ided  electrolytically  active  iron 
,  “'us  continuously  forced  against  the  sh 
k  ‘  i  i„n-ur,  “  hl?h  pressure,  thc  capai 
,  n  iP  be  very  inconstant. 

Tbe  thin  steel  sheets  7  of  the  negative, 
„  -;,inlS-Ari  provided  at  the  top  and  at 
r  or  J-1  "invanl'y  extendingnpcrturedli 
r  -0  n  I, ile  the  thin  steel  sheets  10  of  the  p< 
;  *' :I.e,nents  are  provided  at  thc  top  and 
f  K»!,  o-e  s",c  Wlth  similar  lugs  25.  St 
,  -  “Dd  29  respectively  extend  throe 
the  lugs  2.,  and  20,  and  steel  spacing  sice 
i  ^.“rc  "'minted  on  these  bolts  Wren  ea 
•  rn  !  an  11  [i Jacent  lugs.  Tlic  tightening 
nuts  30  threaded  on  the  holts  27  and 
|  -ewes  to  secure  the  sparing  blocks  29  a 
he  corresponding  lugs  2 5  and  20  firmly  I 
-ether  to  make  good  contact  with  each  oth 
ttne  „f  the  .spacing  blocks  29  on  the  bolt 
■  lortned  integrally  with  thc  negative  pc 
o0°„  *,?  re'll  and  one  of  thc  spacing  bloc 
7.,,  °MI,,F  '"'l  23  is  integrally  formed  wi 
lie  positive  iiolc  4.  It  will  thus  be  sren  th 
mC  nn;  P°®*-*ve  elements  of  tl 
J31^  are  respectively  eleetricall 
"-ic<re(w,  h  thc  poles  8  and  4  of  the  cd 
',!*t  »e  I’ntf  <ri-_\-  pile  is  rigidly  connect, 
to  the  poles  and  suspended  therefrom.  . 

Kelorenee  character  81  (Figs.  1  and  S 
represents  the  level  of  the  alkaline  clectn 
P,1  ,  ,  tI,le  batteiy  pile  A  is  suspenc 

n  die- 11  revclrolvlc  preferably  consisting  o 
X,;'’o°  .t,on  'ifvaustic  potash  containia 
by  ■"eight  of  lithium  hydroxid., 
tv,,b„T  st<|ri,f-'e  battery  cells  of  the  Edisoi 
the  ekli™  “"’fleeted  to  heavy  overchnnginf 
of  rJ'S  R”  °*»  '  «*?•  considerable  amou£ 
in  fvs  “  ,e}l  of  We  constniction  showi 


the  battery  pile  would  bo  apt  to  bo  damaged 
or  evea  disrupted  os  there  is  no  provision 
for  the  escape  of  gas  between  the  positive 
and  negative  elements  thereof.  Accord- 
5  in"ly,  where  a  cell  of  the  typo  described 
herein  is  to  be  used  under  conditions  where 
it  is  liable  to  be  subjected  to  heavy  over¬ 
charging,  1  preferably  employ  a  plurality 
or  series  of  spaced  thin  strips  32  of  .flexible 
to  insulating  material  such  us  paper  routed  on 
one  side  with  a  thin  Inyer  of  cfcctrolyticnlly 
active  finely  divided  iron  in  place  of  cncn 
!  P  of  the  continuous  sheets  of  coated  blotting 
V  paper  8  of  thc  construction  shown  in  Figs. 
15 1  to  4.  and  similarly  a  scries  of  spaced  tlnn 
: strips  33  provided  on  one  side  with  a  coating 
'or  layer  of  nickel  hydroxid  in  place  of  each 
''of  the  coated  sheets  11,  as  shown  in  Figs. 
P  5  and  0.  By  this  construction  a  series  of 
:0  small  vertical  channels  34  extending  from 
thc  bottom  to  the  top  of  the  Imttery  pile  is 
provided  between  each  pair  of  adjacent  ele¬ 
ments,  whereby  any  gas  generated  within 
the  pile  is  permitted  to  readily  escape  tlipre- 

Cclls  constructed  ns  described  herein  lmye 
a  very  high  discharge  rate,  are  of  small 
weight,  and  are  cheap  to  manufacture;  and 
accordingly  the  use  thereof  in  storting  sys- 
30  terns  for  automobiles  is  practicable.  The 
number  and  size  of  the  positive  and  negative 
elements  and  the  dimensions  of  the  compo¬ 
nent  parts  thereof  depends  largely  upon  the 
use  for  which  the  cell  is  designed  and  of 
35  course  may  lie  varied  as  desired,  In  no  ease, , 
however,  should  thc  thickness  of  tho  layer 
of  nickel  hydroxid  on  each  of  thc  thin  sheets 
J  jr  or  strips  of  paper  or  other  flexible  insulat- 
1  ■  ing  material  carrying  the  same  be  greater 
to  than  .013"  as  thc  nickel  hydroxid  luis  a 
yerj  small  conductivity.  Tho  layer  or  coatv 
ing  of ;  finely  divided  iron  on  each  of  the 
insulating  sheets  or  strips  carrying  the 
i  (  same  may  lie  of  such  a  thickness  that  it 
15  wili  readily  receive  capacity  sufficient  to 
ilischargu  the  adjacent  layer  of  nickel  liy- 

Whero  cells  of  this  type  arc  to  be  used 
in  an  electric  starting  system  for  Ford  cars 
.0  the  battery  pile  of  each  cell  is  preferably 
made  up  of  about  25  positive  elements  or 
plates  and  20  negative  elements  or  plates, 
each  measuring  about  3"  x  0",  each  of  the 
thin  steel  sheets  of  the  negative  and  positive 
45  elements  is  preferably  about  .013"  in  thick. 


M  sheets  or  strips  of  flexible  insulnting  mnte- 
rial,  carrying  the  layers  of  active  material, 
t  may-use  sheets  or  strips  of 'cloth  or  of 
pure  asbestos.  I  prefer  to  use  paper,  bow-' 
„  f?'er,  *s  I  find  that  the  pressure  with  which 
Oie  nickel  .hydroxid  is  maintained  , in  .‘com 


tact  with  tho  adjacent  nickeled  steel, sheets, 
is  more  even  when  paper,  is  employed,  and,  • 
moreover  paper  is  less  expensive  than  either 
cloth  or  asbestos. 

It  is  to  be  understood  that  my  invention'  -0 
is  not  limited  to  this  specific  embodiments  ■ 
shown  and  described  herein,  but  only  as  de-  i 
fined  by  tlie  terms  of  the  appended  ,  claims! 

Having  now  described  my  invention,  what  i 

I  claim  as  new  aud  desire  to  protect  by  let - 

ters  Patent  is  as  follows:  i  ■  ,, 

1.  A  battery  pile  comprising  a  .'series  of;; 
superposed  thm  conductive  sheets  separated  , 
by  thin  pieces  of  flexible  insulating  material,' , 
thin  layers  of  active  material  respectively  -- 
disposed  between  and  in  engagement  with 
both  surfaces  of  each  of  the  sheets  and  tliii 
nd j acent  surfaces  of  the.  pieces  of  insulating . 
material,  and  means  for  securing  all  of  said  ; 
elements,  together  whereby  the  active  mate-  -  - 
rial  is  constantly  and  adjustably  held  under 
pressure  firmly  in  suhstantiSlIy  uninterrupt-  , 
ed  surface  contact  with  said  sheets,  siibstan- , 
tially  as  described.  . 

2;  A  battery  pile  comprising  a  scries  of 
superposed  thm  conductive  sheets,  each  pair  . 
of  adjacent  sheets  being  separated  .by  a  se: 
rics  of  spaccdjhin  strips  of  flexible  lnsulat- 
ing  material,  thin  layers  of  active  material  [ 
respectively  disposed  between  both. surface 
of  each'  of  the  condnctivc  sheets  ana  fbe  at):;, 
jaccnt  surfaces  of  the  strips  of  Instflating 
material,  and  means  for  securing  ah  of  Kii,d; 
elements  together  whereby  the  active  ma¬ 
terial  is  constantly  heia  niider  pressure 
firmly  in  contact  with  said  sheets, "substan¬ 
tially  as  described.  .  .  ’  .  .  ,.:k. 

8.  A  battery  pile  comprising,  a  senes  of 
superposed  thin  conductive  riieets,  each  pair: 
of  adjacent  sheets,  being  separated  by  a  se¬ 
ries  of  spaced  thin  strips  of  paper,  thin  lay¬ 
ers  of  active  material  respertivay , disposed 
between  both  surfaces  of  each  of  the  conduc¬ 
tive  sheets  and  the  adjacent  surfaces _of  the 
strips  of  paper,'  nna  means  for'sec)inng;nll 
of  said  elements  together  whereby  .the. active 
'material  is  constantly  held  under . pressure 
firmly  in  contact  with  said'  sheets,  substan¬ 
tially  as  described.  .  •  ■  ;  .  .  •  . 

4.  A  battcrv  pile  for  alkaline  .storage 
batteries  comprising  a  series  of- siiperjiosed 
thin  steeLfikets  coated  with  nickel  ^pa¬ 
inted  'hv  thin  pieces  of  flexible  insulating 
■materiai.  thin  layere  of  '.active  v mater. ^ye- 
spectivelv  disposed  Iwtween  both  surfaces  of 
each  of  said  sheets  and  the  adjacent  a.r- 
■facre  of  the  pieces  of  msiilnting  matena! 
the  active  material  in  contact  with  any.pmr 

of  aHjaceht  sheets,  rispcetivelyt  comprising 

finely  divideddcctrolyticnlly  activo^iron 

and  powdered  nickel •hydroxid-anO 'means 

crfaTtfinllv -aa  3escribed.-t  q  1,11  ^  - 


Jution  of  nickel  sulfate,  three  parts  by  weight 
of  the  saturated  solution  of  copper  sulfate 
and  eighteen  parts  by  weight  of  solid  acetate 
of  nickel.  Disposed  in  the  hath  of  each  cell 
5  are  a  single  cathode  and  two  anodes,  one  of 
nickel  and  one  of  copper.  A  current  of  den¬ 
sity  lep  than  that  which  will  deposit  nickel 
ts  first  passed  through  the  cell  in  a  path 
"h,ch  includes  only  the  cathode,  the  eh'c- 
10  trolyte  and  the  copper  anode.  During  the 
passage  of  this  current  through  the  cell  no 
deposit  of  copper  will  appear  on  the  cathode 
for  a  considerable  period  of  time  providing 
5  the?lee(cn<I  I51-4"1'-0"  of  t1,le  electrolyte.  If 

will  \io  deposited  on  'the'rathode\"asI>to 
completely  cover  the  latter.  This  is  due  to 
n  i4*1?  ¥U.!ltion  of  tlle  electrolyte 

o  hastens  the  electronic  action  of  the  current 
on  t  ic  copper  solution  and  effects  circulation 
of  the  electrolyte  and  therefore  causes  prac- 
InHn/  1  ofnhc  ^"I’Per  freed  from  this  so- 

.  Kff  ■sste&'s  .t&s 

is  cstahlishcd  through  the  cell  so  as  to  in- 
tntc.iileiCOl>pc,r  ano,lc  ,,s  described.  I  ngi- 
tate  ho  electrolyte  and  continue  the  indta- 

i  rind  SrVy  lIS  «r?ntcr  Part  of  the  pc- 
nod  allowed  for  the  deposition  of  copper 
and  then  maintain  the  electrolyte  quiet  dur- 

jnmnsaAgft: 

i 


■  ay? 

deposited.  This  would  nol  hfthe  cw. 

anode,  electrolyte  and  c^tl  mln  'T, 
broken,  and  the  cycle  of  onorafL  i.  "' 

*§gsc°  »*  -»»*■  Vis 


gnt,  sliect  formed  on  the  cathode  may  th™  „ 
at“’  ,mov,e<1  nnd  treated  as  hereinbefore  described 
ate  to  obtain  thin  films  or  flakes  of  nickel  TV 
cathode  employed  in  my  impreSlaJn 
”f  P™f«rably  formed  of  copper  and  pi^rioE-. 
en-  to  the  mounting  thereof  in  the  cell,  is  nrefo 

kel  ably  preluded  with  an  e.ytremdj’ hfn  “‘ 

ith  face  layer  or  film  of  selcnide  'of  conwMn 
ec-  order  to  facilitate  the  stripping 
lie  of  the  composite  sheet  piateif  thereon.  „  ., 
de  \oSC!ioa  soV‘n,'i  I}cn<Ii“ff  application  &’ml 

to  ing  the'  complete11  cycle  to*fn<lep«siSig<lme 
e  !!v?L°f  “y  W  !,n.11  °n?  layer  of  nickel,  the 
to  (In  ision  of  tins  time  into  periods  respec-  ( 
at  tticly  employed  for  plating  a  single  lara  « 
m  of  copper  and  a  single  layer  of  niSelS 
®‘  I,1'®  Portions  of  the  period  employed  for  the 
a-  eposition  of  a  layer  of  copper  during  which 
I  electrolyte  is  ngitatcfl  and  maintained 
it  quiet.  Preferably  f  employ  a  copper-plat- « 
i-  mg  current,  having  a  density  just  below  that 
-  which  will  effect  deposition  of  nickel,  and  a 
nickel-plating  current  having  a  density 
r  ,  twent3--fivc  times  that  of  the  copper'- 

r  plating  current.  )s 

'  ,i  Tll,c  Pri'fonc®  of  the  acetate  of  nickel  in 
'  t  ,c  electrolyte  effects  the  deposition  of  snV 
s  stnntinlly  pure,  malleable  nickel  on  theca- 
;  tliocle  when  the  path  of  the  plating'current 
i  is  through  the  nickel  anode,  electrolyte  and  1M 
the  cathode,  as  described  in  mv  pending  ap- 
;  Sen*1  *>•  ;«i-2!>l  fifed  September 

'  rtnrl  entitled  Production  or  nickel.  ( 

’  In  order  that  mv  invention  may  be  more  * 

1  clear  y  understood,  attention  is  directed  to  10$ 
!*■*?!??"  slC(’t>mr:1Iiying  and  forming  a 
|iart  of  this  specification  and  in  which 
r  igurc  1  is  a  diagrammatic  view,  partly  in 
Section,  of  nn  electrolytic  plating  system  in  I 
accordance  with  mv  invention,  the 'agitator  lit 
for  the  cell  shown  Iming  omitted; 

j..® 'P-  -  is  a  plan  view  of  the  cell  shown  in 
}  o  nil  one  form  of  means  for  agitating 
tlm  electrolyte  of  the  cell :  and 

a  sectional  view  taken  on  line  IIS 

Referring  to  the  drawing,  reference  char- 
•  represents  one  form  of  electroplating 
cell  ill  accordance  with  my  invention,  con¬ 
sisting  of  a  suitable  container  1,  a  cathode  2. 19 
a  pair  of  copper  anodes  3.  3  respectively 
■  lsposed  closely  adjacent  and  at  either  side 
r  the  cathode  2,  and  a  pair  of  nickel  anodes 
,  i  respectively  disposed  at  cither  side  of 

of  thc  copper  anodes  3,  is  pro* 
ecl  w,th  numerous  perforations  6  eitend-  1W 


iag  therethrough  for  purposes  which  will 

presently  be  described. 

The  circuits  of  the  depositing  currents 
through  the  cell  C  and  the  circuit  of  a  motor 
5  M  for  actuating  the  means  for  effecting  agi¬ 
tation  of  the  electrolyte,  are  preferably  au¬ 
tomatically  controlled  by  any  suitable  com¬ 
mutating  device.  As  shown  in  the  drawing, 
this  commutating  device  comprises  a  shaft 
10  A  of  conducting  material  driven  at  a  slow 
ond  constant  speed  from  any  suitable  source 
of  power,  such  us  a  finely  regulated  electric 
motor  (not  shown),  three  commutator  disks 
7, 8  and  9  mounted  on  the  shaft  A  to  rotate 
15  therewith  and  brushes  cooperating  with  said 
disks.  The  disks  7,  8  nnd  9  arc  respectively 
provided  with  peripheral  portions  10,  11 
and  12  of  insulating  material,  the  remainder 
of  these  disks  being  formed  of  conducting 
«0  material.  Each  of  the  disks  7  and  8  is 
grounded  to  the  shaft  A,  and  these  disks  are 
therefore  in  electrical  connection,  this  con¬ 
nection  being  represented  on  the  drawing 
by  conductor  A'  :  while  the  disk  9  is  in- 
25  sulatcil  from  said  shaft  and  therefore  from 
the  disks  7  and  8  as  by  means  of  a  sleevo 
If,  formed  of  any  suitable  non-conducting 
material,  surrounding  the  shaft  nnd  extend¬ 
ing  through  the  disk  9  nnd  the  huh  14  there- 
JO -of.  Brushes  15, 10  and  17  respectively  bear 
on  the  peripheries  of  tho  disks  7,  8  and  9, 
and  a  brush  IS  hears  on  the  periphery  of  the 
hub  14  of  the  disk  9.  Conductors  19  end  20 
leading  from  any  suitable  source  (not 
35  shown),  are  respectively  directly  connected 


conductor  21  and  branches  leading^ from  the 
latter  to  the  nickel  anodes  4,  4.  The  brush 
10  10  is  connected  by  a  conductor  20  to  one 
terminal  of  a  suitable  resistance  23,  the  other 
terminal  of  the  resistance  being  connected 
hy  a  conductor  24  and  brandies  leading  from 
the  latlcr,  to  the  copper  anodes  3,  3.  Ref- 
15  erencc  characters  25  and  20  represent  con¬ 
ductors  leading  from  any  -  suitable  source 
(not  shown),  for  supplying  current  to  the 
agitator  motor  M.  The  brushes  17  nnd  18 
arc  included  in  the  motor  circuit,  being  re¬ 
al  spectivclv  directly  connected  to  the  conduc¬ 
tor  25  and  to  a  branch  27  of  the  latter  which 
leads  to  one  of  the  motor  brushes.  The  shaft 
A  is  constantly  driven  in  the  direction  indi¬ 
cated  by  the  arrows  in  Fig.  1,  at  such  a  rate 
•5  as  to  make  one  complete  rotation  during  the 
period  allowed  for  performing  tho  completo 
cycle  of  electroplating  one  layer  of  copper 
and  one  layer  of  nickel  on  the  cathode  2. 


riphery  of  disk  9  corresponding  to  the  point 
D  where  the  insulation  11  on  disk  8.  begins 
and  to  the  point  D*  where  the  insulation  10 
on  disk  7  ends  (with  reference  to  the  direc¬ 
tion  indicated  by  the  arrows)  extends  three- 
eighths  of  the  way  around  the  periphery  of 
disk  a.  The  conductor  20  will  therefore 
be  electrically  connected  to  conductor  21 
through  the  shaft  A,  disk  7  and  brush  15, 
during  one-fourth  of  the  period  of  each  ro- 
tation  of  shaft  A,  and  during  tho  remaining 
three-fourths  of  the  period  of  each  rotation 
of  shaft  A,  the  conductor  20  will  be  elec¬ 
trically  connected  to  conductor  22  through 
shaft  A',  disk  8  and  brush  16.  Conductor  25 
will  also  be  electrically  connected  to  tho 
branch  conductor  27  through  brushes  17 
nnd  18‘and  disk  9,  during  the  five-eighths  of 
the  period  of  each  rotation  of  shaft  A,  equal 
to  the  first  five-sixths  of  the  period  of  con¬ 
nection  of  conductor  20  to  brush  16  through 
shaft  A  and  disk  8. 

The  motor  M.may  actuate  any  suitable 
means  for  agitating  the  electrolyte  in  the 
cell  C  during  the  first  and  major  part  of 
tho  time  of  the  passage  of  the  copper  de¬ 
positing  current  through  the  cell.  ' As 
shown,  however,  the  agitating  means  com¬ 
prises  a  U-shaped  frame  30  extcndinglength- 
wisc  nnd  across  the  top  of  the  cell  and  hav¬ 
ing  its  legs  slidably  mounted  in  suitable 
liearings  31  secured  to  the  top  edges  of  the 
end  wills  of  tho  cell  container  1.  The  legs 
of  tho  frame  30  respectively  carry  a  pin-  . 
ralitv  of  spaced  agitator  bars  32  depending 
therefrom  nnd  extending  into  the  electrolyte 
of  the  cell  between  the  cathode  2  and  the 
copper  anodes  3.  A  pitman  33  is  pivotally 
connected  at  one  end  to  the  base  34  of  the 
U-slmped  frame  30  and  at  its  other  end  to  : 
a  crank  pin  35  carried  by  a  disk  36.  The 
disk  36  is  mounted  on  a  shaft  37  which  is 
driven  hy  suitable  reducing  gearing,  such  as 
a  worm  38  nnd  worm  wheel  39, ‘  from  the 
motor  M.  • 

During  the  period  in  each  cycle  when  the 


cycle  of  electroplating  one  layer  of  copper 
mid  one  layer  of  nickel  on  the  cathode  2. 
Preferably,  the  insulation  10  extends  thrce- 
;o  fourths  the  way  around  the  periphery  of 
disk  7,  the  insulntion  11  extends  around  that 
fourth  of  the  periphery  of  disk  8  corre¬ 
sponding  to  the  portion  of  the  periphery  of 
disk  7  not  formed  of  insulation,  and  the  in- 
15  sulation  12,  starting  at  a  point  D'  in  the  pe- 


eomlnctor  20  is  electrically  connected  to  con- 

through  tiic  reFlTn  the  following  path  :  from 
the  source  of  current  through  the  conductor 
20.  shaft  A,  disk  8,  brush  1C,  conductor  22, 
resistance  23.  conductor  24,  to  the  copper 
anodes  3.  3,  then  through  the  electro  vtc  5 
cathode  2  and  conductor  19  hack  to  the 
source.  During  the  fin*  five-sixths  of  this 
period,  the  circuit  of  the 
will  also  he  closed,  the  path  of  this  circuit 

feh  the  conductor  t  ",Xk  9,  , 
hin=li  17,  branch  conductor  Si,  through  the 

motor  to  the  conductor  26  anil  back  to  the 

source.  When  the .  circuit. o  MAs  t bus 

closed,  the  motor  wiU.ofcourscetfwt  re- 
ciprocation  of  the  30 


f  said  anodes,  the  electrolyte  and  the 
ithode  and  the  other  of  said  anodes,  the 
Icctrolyte  and  the  cathode,  and  means 
•hereby  the  electrolyte  is  agitated  during 
nly  a  part  of  the  period  of  each  passage  of 
arrent  through  the  cell  in  the  patli  iilcltid- 
lg  one  of  said  anodes,  substantially  as  de- 

12.  In  an  electro-plating  system,  an  clec- 
otytic  cell  comprising  a  bath  containing 
dutions  of  salts  of  two  metals  to  be  plated, 
vo  anodes  respectively  formed  of  said  two 
letals  and  a  cathode  disposed  in  said  bath, 
cans  automatically  operative  to  effect  pur¬ 
ge  of  current  through  said  cell  alternately 
i  two  paths  respectively  including  one  of 
lid  anodes,  the  electrolyte  mid  the  cathode 
id  the  other  of  said  anodes," the  electro- 
te  and  the  cathode,  and  means  whereby 
io  electrolyte  is  agitated  during  onlv  the 
•st  and  greater  portion  of  the  period  of 
le  passage  of  current  through  the  eell  in 
le  path  including  one  of  said  anodes,  snb- 
untially  as  described. 

13.  In  an  clcetro-plnting  system,  ail  idee- 
olytic  cell  comprising  a  bath  containing 
lutions  of  a  copper  salt  and  a  nickel  salt, 
"o  anodes  respectively  formed  of  copper 
id  nickel  and  a  cathode  disposed  in  said 
th,  the  bath  being  weak  in  the  solution  of 
e  copper  salt  and  comparatively  stron"  in 
e  solution  of  the  nickel  salt,  and  means 
r  alternately  effecting  the  passage  of  a  our- 
nt  of  low  density  through  the  evil  in  a  path 
eluding  the  copper  anode,  the  electrolyte 
id  the  cathode  and  the  passage  of  a  ciir- 
nt  of  comparatively  high  density  tlirou-di 
e  cell  in  a  path  including  the  nickel  anode, 
e  electrolyte  and  the  cathode,  sub-tin,, 
illy  as  described. 


alternately  effecting  the  passage  of  a  curreni 
through  the  cell  m  a  circuit  includin'  th, 
copper  anode,  the  electrolyte  and  the 
cathode,  said  current  being  of  such  low  den 
sitv  that  unless  the  electrolyte  is  agitated 
no  copper  will  lie  plated  on  the  cathode  foi 
a  considerable  period  after  said  circuit  is 
made,  and  the  passage  of  a  current  of  com- 
pant ti rely  high  density  through  the  cell  in 
a  path  including  the  nickel  anode,  the  elec¬ 
trolyte  anil  the  cathode,  and  means  whereby 
the  electrolyte  is  agitated  during  each  paf. 
sage  of  the  current  of  low  density  through 
the  cell,  substantially  as  described. 

10.  In  an  electro-plating  system,  an  elec¬ 
trolytic  cell  comprising  a  bath  containing 
solutions  of  a  copper  salt  and  a  nickel  sal£ 
two  anodes  respectively  formed  of  copper 
and  nickel  and  a  cathode  disposed  in  said 
bath,  the  hath  lieing  weak  in  the  solution  of 
the  cupper  salt  and  comparatively  strong  in 
the  solution  of  the  nickel  salt,  means  for 
alternately  effecting  the  passage  of  a  current 
through  the  cell  in  a  circuit  including  the 
copper  anode,  the  electrolyte  and  the  cath¬ 
ode.  said  current  being  of  such  low  density 
that  unless  the  electrolyte  is  agitated,  no 
copper  will  be  plated  on  the  cathode  fora 
considerable  period  after  said  circuit  is 
made,  ami  the  passage  of  a  current  of  com¬ 
paratively  high  density  through  the  cell  in 
a  path  including  the  nickel  anode,  the  elec¬ 
trolyte  and  the  cathode,  and  means'  whereby 
the  electrolyte  is  agitated  during  only  a  por¬ 
tion  of  the  period  of  each  passage  of  the  cur-  1M 
rent  of  low  density  through  the  coll,  sub¬ 
stantially  ns  described. 

17.  An  electrolytic  cell  consisting  of  » 
bath  comprising  'a  mixture  of  a  copper- 
plating  solution  and  a  nickel-plating  sota- !ti 
tion,  and  n  cathode,  a  copper  anode  and  s 
1  in  said  bath,  substan- 


a  copper-plating  solu- 
le  nichcl-plating  sota- 
latcs,  and  n  cathode,  a 


iture  of  a  substantially 
nickel  sulfate  and  a 
•d  solution  of  copper 
in  the  proportion  of  18 
v  weight  of  nickel  snl- 
by  weight  of  copper 
;  n  nickel  anode  ana  a 
d  in  said  bath,  sub-  ^ 

cell  consisting: of  a 
dure  of  a  nickel-phd- 
ipper-plating  solution 


^^onsignedthismdayof 

means  automatically  operative  to  effect  pas-  September,  191  .  THQS  ^  EDIS0N. 
sane  of  current  throuen  said  cell  alternately 
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JWfi fAvr/i it .  ..  mfli^ug.tbo  Coated  WfiilkrOftiSitb'niiter  ‘ 
Bo  it  known  tlint  I.  inoai.ts  A:  Edison,  pressure  and',wit(i  thei'spplKstionrofcsuffi^ 
j  citizen of  tlic  United  States,  uinl,n  resident  meat  heat  fb  effect  tbe.,fehardeaiii®reb. 
of  Llewellyn.  Park,  Vest  Orange,  Essex  action,  whereby.  the.;surtaQfe  Iiiwer^f  the 
•  5  County,  Xew  Jerecy,  have  roycuted  certain  word  tablet  (0: 

'  new  and  useful  Improvements  Uitbo  l.ro-.  iHoltl.  tnU  be  m, its  final  eoudtnseiKtifuablei 
duction  of  Voided  Articles,  of  which  the,  eonaition  with.t^esonnd  wajids  ptirmanehUy; 
following  is  a  description.  :  formed  tlwroin.y,T!^ 

ilv  invention  relates  generally  to!  an,  im-  ing  reaction,  requires,  ai  cou'-i'ierabh-  time 
10  proved  method  of  producing  molilcd  articles  even  when  ncrelatirely  bightimperfitufehis- 55; 


i-  from  material  containing.  a  substance  com-  employed,-  .and;  consequentlyi;..  wlientithis 
f  prising  ingredients  which  react  upon  the  method  is  followed,  tin:  number  of  facsimiles' 
application  of  suflicicht  heat  to  form,  a  final  which  .may  heemada.  from  eachsmetrixipen 
liinlcncd.  infusible  condensation,  product,  dav.is  limited, and  it,  is, nfii;essary:,toieinployi 
15  and  more  particularly  to,  a.  method,  of  pro-  a  large, number  of  surhniatricgs,i>rhich.,arei  ?o. 
timing  sound  records  in  which  the  sound  very,  espensive,' in  order!  tofobtaifti  thertre-:  1 
wares  are  impressed  in. a  surface  layer  or  c|iiired  outputof a  given spund.-rtcocd.  .Vi;:  - 
veneer  formed  of  such  u  substance  applied  to  It  has  , also,  been  proposed;.!!!, convert;  the; 
a  suitably  shaped  and  preferably  thermo-  surface  layer  or  veneer  of;  the:.coated.>blanfc 
l«  plastic  blank  which  constitutes  a  backing  for  or  tablet  into  the  finat  hardened;  Of -'Cbiih:  75; 
die  sound  record.  plctely. condensed  state:  by  bfatijig.oriiiurmgi  ‘ 

The  substance  referred  to  may  consist  of  .the  coated  blink  to  effect,  andjoranpletfe  the 
any  fusible  resin  of  phenolic  origin  mixed  final  hardening  reaction,  before-subjecting 
with  any  material  containing  the  methvl-  the  same  to:  thc;molding'pisiratiopjan4  to 
25  enc  radical  OK.  which  is  capable  of  reacting  thereafter  form,  the  j»ui^;record;:gwove,.in;  so. 
with  the  resin  upon  the  application  of  heat  the  hardened  sufface.layerjbjf.bMtiagithei 
to  forin  a  final  hardened  infusible  condensa-  latter  siiffiricntly  to  re^lef.tha.ssniei.some-, 
tion  product;  but.  in  thd  production* ,of  a  what  plastic; and  lmpfeaing^ej^pijndiireO] 
sound  record,  comprising  a  backing  or  base  ord  matrix,  tlie re ii\ ,  u n d qr  ^press^re.-) I ais 
15  having  a  surface  layer  applied;  thereto  for  (ifix-ess,  hoiyever,  is  oh]ectional}le,K%)ldn^;  85. 

I  receiving.  the  sound  wave  impressions,  in.  ing  the; final  hardenmgi,reartjtmi(d.tha:S*id 
connection  with  which  I  shall  specifically  veueer  or.  .eoaUng,„the,,,tqlyent[,thsro)m  IS 
describe  my  invention,!  preferablv  employ  ilfiven  off  and  escapes,  from, ’the, WtBf  5**;. 
as  the  substance,  from  which  the  siud  surfacc.  fm  90 

»  layeris  formed  a  fusible. phenol  resin  mixed,  bte^^tmft  « 

,  with  hexa-methylone  tet ra-amine  as  the  eayitles  « 

V  hardening  agent,  such  us  the  lacquer  or.  var-  inqjeese;^,  the 

nisK  described  in  United  States  Patent.  A  o,  therefore.  'MM  Uuctl^;Smfapq.forire^pWig 

W8, «0S,  granted. Tune  g,  1914  to.  .fonus  ,1V.  (lie  reeord.  mipressi^  ...  „ 

*5  Aylsyorth.  This  substance  also  preferably,  i. ' 
contains  a  coloring  pigment,  such  us,  lamp  sides, m  a  metlrod 
black,  and  a  small  amount  of  paw-phenyl*  the- character, 
ene-dnamine  to.  increase  the  aimed  of  the  W^,»» 

chemical  reaction  which  causes^  the  forma-  tlinn,  in.  the  case  where  .fpe.cmimg  Mcvw,, 

«  lion  of  u,c  final  hardened  pwdu.it'.  upon. the  ' 

application  of  sulficient  heati  as.disclosedj  in  * 

united. States  Patent  ^o.  1  "S3, TOO,  granted  record  . banks,  or  tablets 
to  m9  November  5,  1918.  .  ,  : 

T*  1ms  heretofore  been  customary  in.  form- 
0  so^d.  records  such  .,as»  described-  ;above  sucCtfC£s??*  .gljt 

o  provide  the,  iword  blank  or  backinvr  with 
‘be  surface: layer-  of  varnish  inf.  its  fusible 
s,»^%f;is,  WfQre  the  first  hartlening  or  fit.*)1*- 

wedensing .reaction  takes  place,  and  to  then  prior  to  tlte. «  pjvtiyjta  curing  At® 

,»•  impress- tire’  sound  wives  into  such  hiver  by  vehtion consists  bpwlff  ..  r-o 


’  po  sound  records  such  as  j  described  ittbove  5 

tp  provide  the  record  blank  of  backing  with  I 
surface :]aver.  of  varnish  m  its  Visible  i 
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1,417,463. 
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speciacaiioa  of  ictttn  Faint  l»ntentcd  May  2S,  192S. 


n  1  ...  ;»  ,  ;r.:  injured  by  the  record  blanks  disposed  be-  M 

Be  it  known  that  we.  Thomas  -V.  Edison,  tween theses  previous  to  the  reding  of 
ritizen  of  the  United  States.  and  a  resident  such  blanks  plastic,  by  the  application  of 
ti*4  ftramv  Fssex  Count  v,  Xew  Jersey.  heat.  jroreorer,  it  is  practically  imowaWe 
wl'rnvEi^Ti"  Kmcnnc.  a ’citizen  of  the  for  the  workmen  to  assemble  (he  dies  and 

and  a  resident  of  Irvincton,  blanks  in  such  a  manner  as  to  prevent  injury  <0 
County  Xcw  Jersey,  have  inyented  to  the  molding  surfaces  of  the  mitnresiad 
rtainnew  'and  useful  Improvements  in  to  so  handkthe  mold  ssambhes  as  to  pres 
Wd“of  which  the  following  is  a  descrip-  vent  farther  injury  to  such  surfaces.  The 
oi(L,  ot  uk  -  result  is  the  surface  of  these  matrices  soon 

0OUr  invention  relates  to  molds  and  more  become  defaced  or  impaired  to  such  a.degrei  SS 
.H!™Srtv  to  mol  ls  for  u“  in  the  manu-  that  it  is  impossible  to  .mold  srtrstactvvy 
omul  records  of  the  disc  type  sound  recoreU  therefrom,  and  the  number  ot 
id’wluch  are  Wanted  to  hnpressa sound  sound  records  it  is  pebble  to  oUain  from 
nd  wl  irti  art •  “*“1  .  .  r  f  „ie  a  ,,;ven  matrix  is  therefore  quite  limited.  ^ 

iBSB&a&sam&fgfe 


luce  a  record  on  both  faces  of  the  disc,  a  f  that  tlie  molding  surfaces  ot 

nold  assembly  comprising  a  l,a,r  hel,Kes  will  1 be  relieved  of  all  pressure  due 

lies  arranged  m  opposed  relation  nun  tlK  Jj‘v  .  . 

record  material  or  blank  disposed  there-  tin.  t-  ^  llUrPiuwntion  may  be  more 

let  ween  is  employed,  and  the  dies  are  forced  ‘  lnll](.n4o,x]-  attention  is  directed  to 

■ugetlier  under  high  pressure  and  heat.  .  iUVompanvuig  land  forming  a 

rtlien  it  is  desired  to  produce  a  record  on  the  1 '“»*“« Jiid  in  wliiehr  , 
imt  one  face  of  the  disc,  a  blank  matrix  is  la{}.  •  .  a  jjan  .view,. partly  broken 

substituted  for  the  sound  record  matrix  in  ..  f  r  disc  recinl  mold  assembly  hav- 

ime  of  the  dies  of  the  mold  assembly.  L,,  -invention  applied  thereto  and  eon- 

In  mold  assemblies  of  this  character,  tho  |?bjnir  0{  a  pair  of  opimsed  nwjld  dies,  with 


flier  dies  arc  usually  supported  by  the  --  -  , 

nal  or  blank  to  be  molded,  with  the  minuto  a  record 
ilicato  projections  of  tlie  negative  sound  ,  bigiire 
cords  formed  on  the  surfaces  of  the  mat-  m  sec 
ecs  directly  engaging  such  material  or 


Ji«  "UIJ  ; 

*tt£gSbS£&3£:. 

Si  of  the  mold  assembly  sliown  in 


directly  engaging  such  material  or  FiS"{®J:'„  j„;  thc  drawing,  rejerehre  char¬ 
ts.  Where  blanks  having  a  hard  sur-  [  ™"reLiLs  a  sound  record  blank  each 

arc  employed,  as  for  example,  blanks  *  Aicli  is  adapted  t°,l>o.u«l«c* * 

i  which  Edison  disc  records  are  molded  h«- of  mvn]  y  means, of  £-nwia< 


mdensation  product  which  is  only  slightly  "h  tins  record  blank  disposed  Ui 

lermo-plaslie,  these  minute  projections  of  ”?«  shown.  constitute  Urn  moiaras 

ie  sound  record  matrices  are  subjected  to  1st  ecn  as^  ^  ^  ^  or  stamps  ot  the 


1,417,464. 
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UNITED  STATES  PATENT  OFFICE. 

THOMAS  A-  EDISON,  OP  LLEWELLYN  PARK,  WE8T  ORANGE,  NEW  JERSEY. 


To  all  whom  it  may  concern : 

Be  it  known  that  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  West  Orange,  Easel 
i  County.  Sew  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Transmit¬ 
ters.  of  which  the  following  is  a  description. 

My  invention  relates  to  transmitters,  and 
more  particularly  to  microphone  transmit-. 
10  ters  wherein  the  desired  variations  in  cur¬ 
rent  are  produced  by  variotiops  in  electrical 
resistance  caused  by  varying  the  pressure 
upon  a  quantity  of  granular  conductive  ma¬ 
terial,  such  as  carbon,  which  is  disposed  be¬ 
lt  tween  electrodes  in  the  circuit  carrying  the 
current,  preferably  in  .a  somewhat  loose 
state,  the  requisite  changes  in  pressure’ be¬ 
ing  effected  between  the  electrodes  and  the 
granular  material  by  a  diaphragm  or  other 
to  means  adapted  to  be  set  into  vibration  by 
the  sound  waves  from  a  source  of  sound, 
such  ns  the  human  voice. 

Practically  all  microphone  transmittere 
of  this  type  such  os  are  now  used  are  seri- 
ts  ously  and  adversely  affected  by  phenomena 
extraneous  to  the  sounds  which  the  Bame  are 
.designed  to' transmit,  such  for  example,  as 
shocks,  jars,  vibrations,  concussions,  etc.  oc¬ 
curring  in  the  neighborhood  thereof,  these 
SO  phenomena  often'  causing  such  relative 
.  movement  of  the  conductive  granules  dis-- 
posed  between  the  electrodes  of  the  micro¬ 
phone  transmitter  as  to  produce  extraneous 
or  foreign  sounds  loud  enough  when  ampu¬ 
ls  fied  to  practically  obliterate  and  render  it 
impossible  to  understand  ’  or  detect  the 
sounds  which  the  microphone  is  intended 
.  to  transmit 

The  principal  object  of  my  invention  is 
in  to  produce  a  microphone  transmitter  of 
this  character  which  will  be  extremely- sensi¬ 
tive  to  very  weak  as  well  as  to  loud  sounds 
which  it  is  desired  to  transmit  thereby,  and 
at  the  same  time  to  substantially  eliminate 
«  or  prevent  the  production  of  foreign  or  ex- 
.  tnneous  sounds  such  as  described  above, 
thereby  rendering  it .  possible,  to  employ 
powerful  amplifying  devices,  such  as  the. 
audion,  with’the  transmitter. 

80  More  specifically  described,  my  invention 
consists  in  supporting  a  microphone  trans¬ 
mitter  entirely  by  a  mass  or  masses  of  resdi- 
ent  material,  preferably  the  material  known 
bv  _ cbnmrn”  The 


prevents  a  majority  of  all  of  the  stresses, 
jars,  etc.  of  the  building,  vehicle  or  other 
structure  in  which  the  microphone  may  be 
located  from  being  communicated  thereto 
and  the  production  thereby  of  any  appreci¬ 
able  internal  movements  in  the  mass  of  con¬ 
ductive  granules  or  fine  particles.  The  in¬ 
vention  also  consists  in  making  still  further 
provision  against  the.production  ofinternal 
movements  m.the  mass  of  conductive  gran¬ 
ules  of  the  microphone  by  jars,’  etc^  prefer¬ 
ably  by  filling,  the  space  between  the  elec¬ 
trodes  m  which  these  granules  are  disposed 
with  a  very  light  hydrocarbon  “oil”,  prefer¬ 
ably  pure  distilled  motor  gasolene  having 
a  very  .low  boiling  point  whereby  the  loow 
mass  of  granules  or  fine  particles  of  con¬ 
ductive  material  will  be  completely  im¬ 
mersed  therein.  The  effect  of  this  liquid  is 
to  dampen  the  movement  of  the  conductive 
granules  and  probably  hold  them  in  closer 
contact.  This  liquid  also  actsby  its  buoy¬ 
ancy  to  lighten  the  pressure  of  the  granules 
on  each  other.  I  find  that  the  sensitiveness 
of  the  microphone  to  the  sounds  which  it  is 
desired,  to  transmit  thereby  and  which  are 
communicated  to  the  main  diaphragm  of 
the  microphone  by  the  air  or  other  fluid  in 
which  the  latter  is  disposed,  is  but  very 
slightly  diminished  by  the  use  of  the  liquid, 
while  internal  movements  of  the  mass  of 
conductive  granules  or  fine .  particles  by 
jars,  etc.  occurring  in.  the  vicinity,  of  the 
microphone,  and.  thereby  the  production  of 
“jar”  or  like  extraneous  soiinds  in  the 

tjje  Tw^e?*character'S^Cw&M™^l0ud 
Stable  especiafiy  adapted  for  the  tnms- 

^ations  transmitted  thereby  are  greatly  in 

the  drawing  accompanying  arid  forming* 
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Toall  trhomit  may  coneerh:  ”  enclosed  within  the  holder,  1, mu)  projects 

He  it  known  that  I.  Thomas  A.  Edison,  from  one  end  thereof::  ,Thq  end  .portion. of 
a  citizen  of  the  United  States,  arid  a  resi-  tin!  holder  1,  in  which  the,  stylus js  embedded 
dent  of  I,lewtfilvn  Park,  in  the  town  of  AVest  is  reduced,  preferably  beingVtapered  down 
0ran»e.  countv  of  Essex,  and  State  of  New  ta  ithe  projecting  endportioR.of  the  stylus, 
.lorsev  have  invented  certain  new  and  .use-  As  shown  herein,,  the,  reduced,  end  portion 
fnl  Improvements  in  •  Stvlus  Mountings  of  the  holder  add  the  projecting  portion  of 
(Cose  H).  of  which  the  following  is  a  de-  the  stylus  are. formed  :into„.a  cone  portion 
script  ion."  having  a.  common'  conical  surface,  mat  JsJ 

ilv  invention  relates  to  stylus  mountings  a  continuous  conical  surface,  .fonned  partly  r 
anil  more  especially  to  mountings  for  phon-  on  itbe  .holder  andipartly  ontheitylus.  The 
oeraphie  stvli  formed  of  a  jewel.,  sudi  as  end.of.  thc^tylus  2 is  rounded,  preferably  on 
(llaniond  or  sapphire,  and  in  which  the  an  arc  having  a  diameter  of  jabout  .006, ,. to 
stvlus  is  partially  enclosed  in  a  metal  holder  fitjt  he  groove  pf:  a  phono^ph  raeprd  . It 
and  prom  ts  from  a  reduced  end  portion  wdl;>,appnrent  that  that,, raition.pf  the 
thereof  ■ 1  holder, 1  surrounding  the. emtedd^portion 

The  nrincinnl  ohicct  of  the  invention  is  of  the  stylus  is  quite  thin  and  weak.  As  a 
to  provide  an  improved  mounting  of  this  matter  of  fset,  the  diamond  splint  or  piece 
character  whereby  the  stvlus  will  be  firmlv  of  other  jewel  employed  for  the  stylus  is 
and  ri-idlv  held' in  its  holder  so  as  to  ef-  often  of  such  shape  that  the  portion i  of  the 
fcctuallv  "prevent  the  same  from  being  hoi der  adjacent  dm  pro; thick- 


main  ine  iore«roin«r  uujttu 

More  specifically  described,  my  invention 
consists  in  applying  reinforcing  means  to 
the  stvlus  holder  at  its  weakest  point,  that 
is.  where  the  jewel  or  stylus  emerges  or 
projects  therefrom,  such  reinforcing  means 
preferably  lieing  in  the  form  of  a  collar 
forced  onto  the  reduced  end  portion  of  the 
holder  to  a  point  just  above  the  projecting 
portion  of  the  stylus  so  as  to  grip  the  said 
reduced  portion  under  tension. 

Other  features  of  mv  invention  will  be 
hereinafter  more  fully  described  and 
claimed. 

In  order  that  my  invention  may  he  more 
clearly  understood,  attention  is  directed  to 
the  drawing  accompanying  and  forming  a 
part  of  this  specification,  and  in  which : 

Figure  1  is  an  enlarged  view  in  elevation, 
partly  in  section,  of  a  reinforcing  collar 
applied  to  a  stvlus  mounting  before  the  sur¬ 
plus  metal  of  the  collar  has  been  removed; 

.  Figure  2  is  all  enlarged  view  in  side  eleva¬ 
tion  of  a  finished  stylus  mounting  embody¬ 
ing;  my  invention. 

Referring  to  the  drawing,  reference  char¬ 
acter  !  represents  the  cylindrical  metallic 
holder  of  an  ordinary  form  of  stylus  mount- 


enclosed  within  the  holder, -1,  am)  projects 
n,  from  one  end  thereof;:  ,Thq  end  .portion. of 
si-  tin!  holder  1,  in  .which  the,  stylus  is  embedded 
St  is  reduced,  preferably  beingVtapered  down 
sw  to  ithe  projecting  emf  portiop.of  the  stylus 
*-  As  shown  herein,,  the,  reducediend  portion 
gs  of  the  holder  aid  the  projecting  portion  of 
le-  the  stylus  are.. fonned  into  a  cone  portion 
having  a, common’ conical  surface,  that  is, 
gs  a  continuous  conical  surface, , fonned  partly 
m-  on  ithe  holder  andipartly  ontheitylus.  The 
as  end, of.  thc.stylus  2  is  rounded,  preferably  on 
he  an  arc  having  a  diameter  of  j about  .006,', .to 
ier  fit :  the  groove  of  a  phonograph  .reeprd.  It 
on  will,. be, apparent,  that  that, ,  portion  hol the 
holder,!  surrounding  the  embeddai  portion 
is  of  the  sfvlus  is  quite  thin  and  weak.  As  a 
lis  matter  o'f  fact,  the  diamond  splint  or  piece 
ilv  of  other  jewel  employed  for  the  stylus  is 
,f-  often  of  such  shape  that  the  portion  of  the 
ng  holder  adjacent  the  projecting  end  portion 
of  the  stylus  is  almost  paperhke  m  thick- 
od  ness.  Accordingly,  it  will  be  apparent  that 
to  in  the  rase  of  many  stylus  mountings  of 
this  character,  the  styli  are  very  apt  to 
on  loosen  and  drop  out  of  their  holders  m  the 
to  continued  use  of  the  stylus  mountings.  I 
lat  have  disrovered  that  by  properly  applying  a 
or  reinforcing  collar  to  the  lower  reduced  end 
Z  portion  of  the  holder,  this  objection  may 
ar  he  practicallv  obviated.  The  reinforcing 
l  e  collar  4  which  I  have  disclosed  herein  m 
ng  provided  with  an  opening  extending  there- 
,i3  through,  the  wall  of  which  comprises  a  seat 
conforming  to  the  reduced  conical  end  por- 
be  tion  3  of  tEe  holder  1.  In  applying  the  wi¬ 
nd  lar  4  to  the  reduced  end  portion  of  the 
d  holder  1  the  same  is  first  heated  ton  high 

“  ™t‘  tCuimn  roolTnt’fhecollIr^  w& 

S  &r^don^m|£ 


holder  1  under  tension  so  as  to  be  perms 

form  to  the  cylindrical  body  portion  of 

the  holder  1  and  the  lower  the£°! 

iS  rJSd aUhThttom  of  t£  collar  >4 
surplus  metal  at  me  uo  ^  manner,  so 

is  to  hurcThat  po'rtion  of  the  stylus  2  which 
projects  from  the  holder  1. 


May  29,  1923. 


t.  EDISON 
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UNITED  STATES  PATENT  OFFICE. 

THOMAS  A.  EDISON,  OF  LIE W  ELLYN  PARK,  WEST  OEANGE.  NEW  JERSEY, "  ASSIGNOE 


Application  filed  December  11,  IS 


To  all  xchom  it  may  concern:  tion  of  a  finished  reinforced  stylus. mount-  65 

Be  it  known  that  I.  Thomas  A.  Edison,  ing  embodying  my  invention.  :•■  '  v 

„  .Iriren  of  the  United  States,  and  a  resi-  Referring  to  the  drawing,  reference  char- 
V, >  lutreUvn  Pork,  in  the  town  of  West  acter  1  represents  the;  cylindrical  metal 
Oran ec  countv  of  Essex,  and  State  of  New  holder  of  an  ordinary  form  of  stylus 
.Terser.  Wo  invented  certain  new  and  use-  mounting,  and  2  a  s^lus  fdrmed’of !  diamond  » 
i  rimnrove, neats  in  Stylus  Mountings  or  other  jewel,  which- is  substantially  en- 
(Casc  AT  of  which  the  following  is  a  de-  closed  in  theMder  and  projecte  feomione 
i^rintion  .  end  therioi  :  The  end  portion  of  the  hdder- 

'  jfv  invention  relates  to  stvlus  mountings  1  in  which  the  stylus  is  embedded 1  and  from 

iSTS“,TjSX!S!S;  SSjSftssSsp?? 

in  75 

attain  the  foregoing  object.  mrwmndiriir  the  embedded  portion ’of  the 

»  More  specifically  described,  my  invention  „”“  thin  knd  weak.  In  80 

consists  in  applying  reinforcing,  means  to  2  diamond  splint  brpiece 

the  stylus  holftrat  its  weakest  point,  that  ,s.  hWwhii*  thestyfosis 

where  the  jewel  or  stylus  emerges  or  pro-  ]sncK  shape  that  this  portion  of 

joets  therefrom,  such  reinforcing  means  f  •  almost  paper-like  in thickness, 

preferably  being  in  the  form  of  a  collar  ap-  ‘v  j'  ;t  vdbbe  apparent  that  in  85 

plied  to  the  reduced  end  portion  of  the  '  V  mocntines  of  the  character  desmbed. 
holder  just  above  the  projecting  portion  of  stylus  mounting^.  ^  often  be- 

the  stylus  so  as  to  grip  said  reduced  end  por-  as  n  ntid  drop’  out  of  their  holders 

tion  under  tension.  .. _  wt,„n  snbiected  to  continued  use.  I  have 

55  Other  objects  and  features  of  my  mven-  ,-  i  that  this  objection  may  be  practi- 

tion  will  be  hereinafter  more  specifically  de-  printed  bv  applying  suitable  reinforc- 

drilled  and  claimed. .  in.  Wans  to  the  reared  end  porbonofthe 

Tn  order  that  mv  invention  mav  be  more  nreferablY  in  the  form  of  ac0“a*’ 

dearly  understood,  attention  is  directed  to  ,  ,  -;f  and  gripping ,  the'  M 

«  the  drawing  accompanying  and  forming  a  embracing  “t  Sd  rellar  wfll  te.pen^; 
part  of  this  specification,  and  in  which.  _.ntlv  held  on  such  redneed .end. portion  y 
Figure  1  is  a  diagrammntip  view  partly  in  ^^‘“^ent  therewith. '  . 
elevation  nnd  partly  in  section,  of  an  elec-  ^TONiif  this  reinforcing.  c0'!,ar  ™uJj 

tro-plating  cell  illustrating  the  preferred  f  of  varions  materials  and  app  ed  “  1(J0 

«  method  of  applying  a  remformn^collartoa  ,  portion  .rf  the *Mer« 

nionntmg  in  accordance  with  my  m  ^  ways.I  .preferto^P"^,,  and 
Fiir.  2  is  an  enlarged  view  in  elevation,  “P^lvoflikkel,  arid.to  form! fMeg1" 
partly  in  section,  of  a  stylus  mounting  m  a  p  ■  {he  holder  prefer^l?  ^.  suitable  Mi 

«  "liable  support  therefor,  after  the  reinfore-  J"51,™  ";t;on  0f  nickel, thereon m  a  sm^ 
ing  roller  hns  been  clectro-plated  on  the  re-  * ic|.c|  piatinc.cdl.  ^If^rareth'e monnt- 
.  duecd  end  portion  of  the.  holder  of  th  "  ,l  r  j0  the  holder,  I  fi^,^™jLtenihgthe 
mounting;  and  .  .,  w  in  a  suitable  support  *  by  fasten  g 

Fig.  3  is  an  enlarged  view  in  side  eleva-  mg  in 


Patented  Apr.  1»  1924.  '  ‘  * 

united  states  patent  office:.: 

_ _  A  TDISOH,  OrWEST.OKASOE,ilEW’jCTSEY,A&pjioiSTq;EI)is6Hrfcq^^;j 

12  BATTERY  COMPANY,  OF  WIST  ORANGE,  NEW  JERSEY,  A  CORPORATION  OP  NEW 

JERSEY.  '  '  -J  ::<■  *  >  -.ftfCriT'  J  ~  .  h'"i  1 

REGENERATION  OP  AIKAEIHE  STORAGE-BATTERY  ELEMENTS.’  -  ''  *'«  W 

Solmwinc-  Application  filed  September  28, 1921.  Mil  Ho.  503,970. ' 

„  ,  ■  of  an  Edison  cell  is  the  depolarizing,  matfr,  ■ 

,  tion  of  Alkaline  Storage-  Uattcij  4  .7*  /rmul  that  the  .active  material?  oi<tlia-.posi_<3®® 

of  which  the  following :  is a  ^2SS£Satt'af  ’  thro electrode ^.eleirienta 

Myinventionrolntcs  to  the  regeneration^  t  ^pbhHzer.foir the;acjiTS,?ute..r. 

10  storage  tottery  clcn'e."^ ''fn.  ^V.tFve  elec-  rial  of, the  riewtive  electrode  .detnentA.w'Xto.; 
Urlr  to  the  regeneration  of  tte  W*'*  *  ,  condition  isllnb.in.a 

trode  elements  of  storage  batteries  oi  ure  impurities  and, -foreign  matter B«5 

Edison  type  in  which  an  alkaline  etadroljto  ^di^yn3ulate 
is  employed,  and  in  the  preferred  form  of 

is  which  the  nctirc  material  of  the  positij0  el®!  Wemmre,.  mitcrial,  and'alsq  tfiaacti^inate-o 
malts  comprises  hydroxides  of  wetol^  aud  ®a®“j  ^luyeWof.  metallic  totoffi&d-j-.os 

the  active  material  of  the  negative  elements  ^  fetirreri  .the, layets.pt  such ’.activp  70 
comprises  clcctrolytically  active  iron  or  o  matenal,  become  coated  wi^ a  sSl?i95?j^.t 

.■xnu.  m,„.  «*.  --g  aifjsa'sa'Jys?® 

constructed,  comprise  alternately  nrroi nged  that  when- the ,laye^.oh,m^ic6  i 

positive  and  negative  plates  separated  nickel  become.  thus.cOTtediitoS?'!:!'1 

insulated  from  each  other,  all  the  positive  on^ractas  efficient  conductors betweep , 
plates  being  rigidly  connected  together  and  no  =  foyers of  ^the.mckd  bydPt^,> 

a  assembled  in  a  single  unit,  anil  nil  the  nega-  ^  S]^^Mcimpy,.thim,cansed,,i3  esp^‘ 
tive  plates  likewise  being  rigidly  connected  ^Vni&bwdiJn  % 

1  together  and  assembled  in  a  single  unit.  _roArfT  cared  for,  ns  where  djSaicd,  T™^s 
Each  of  the  positive  and  negative  nletescom-  P^^^nuscd  IrreplfmshmgAfWln 
prises  a  steel  grid  carrying  a  plurality  of  “M*^**, 

M  perforated  pockets  or  tubes  with  the active  ‘Wgg^jdl-i  sm^Meunt^fflfcffftn. 
material  tightly  packed  therein.  In  the  case  active  iron 

g;,air.igggb. 

pnor  to  the  first  charging,  this  aetiTemate-  re^^u,the  p^dye 

nal consists  of  nickel  hydroxide  in  thclo  ^  jtorage  batt^y  ^.;b^ , 

10  cst  or  first  stage  of  oxidation,  that  “  tM  _jj  clcan  the  same  and.qnniS 
niekelous  state.  Upon  charging  an*  < Original  state 

this nickelous hydroxide  firet  goes  to  another  fiave  found  jttot  the^Mre^BB-.^, 

and  higher  stage  of  oxidation  and  finally  to  ^  altained>y  ^S^S^rto,; 
a  atilt  higher  srage  of  oxidation  being  then  of  Edison 

«  in  the  form  of  hvdrat  cd  peroxides  of  niche 7  action  of 

or  in  what  may  to  termed  the  n.ckel.c  state  theacu  ^  the  .exteripF^r^^—  *, 

:  On  discharging  the  cells,  however,  the  actn  • .  the  ^action  ®  ?  ;f  J^i§S L  ofcsucbja;- 

material  of  the  positive  .dements  n®ve^.I*‘  nrcferablv  to  an  alH^niv«  snhiecting'-9i,ch 
1  turns  to  the  lowest  or  firet  stage  of  oxida  '  Luucing  Agent,, on?'^I^,v'io"the' action; 

»  tion  or  to  the  nickelous  state,  but  is  merely  cduemg  >  proper  „  c, 

r^uced  from  a  higher  to  a  lower  hydroxide  e«P  -^solutipn.-W .«B 


lo  the  nickelous  state,  but  is  merely  rgwmg  ^alpropim-W^t, 
from  a  higher  to  a  lower  hydroxide,  eup  utipn.  of •»»  • 

ive  material  of  the  positive  elements  of*  weaa, . 


ee  portions  of  the  clement,  then  sn 
ig  said  element  to  the  action  of  a  sol 
of  a  reducing  agent  until  said  acti 
rial  is  reduced  to  nickel  hydroxide 
irst  oxidation  stage,  and  finally  sn 


r  alkaline  solution  until  all  remaining  im 
-  purities  and  foreign  matter  are  removed, 

■  substantially  as  described.  ’  „ 

i  This  specification  signed  tliis  2Gth  day  of 
i  •September,  1921.  1 
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gasoK  OF  LLEWELLYN  PARK,  WEST  ORANGE,  NEW  JERSEY.'ASSIGHOB TO 
STORAGE  BATTERY  COMPANY,  OP  WEST  OBAHOE,  HEW  JERSEY,  A  COB- 
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REGENERATION  OP  STORAGE-BATTERY  ELEMENTS. 


Sonrawias-  AppUctloa  «led  April  IS, 

A.  Edison,  a 


.  When  an  Edison  cell  has  been  in  operation 

■  ‘t  T,f„w,a  a  Kdisov.  a  for  a  veiy  long  period,  however,  it  is  fre-  w 

Be  it  known  that 1, 1  10  .  s  A.  qubntly^und  that  the  active  material  of  the 

Cf  Tallin  Vark  West  ’  Orange,  Essex  positive  eldctnxle  elements will  no  longer ^ct 

of  Llewclh  n  portain  as  an  efficient  depolarizer  for.  the  active  ina- 

i  County,  New  Jersey*  .  T»pm<nora.  tonal  of.  the  negative  electrode  dements. 


%y  invention  "relics  to  ‘b«  ^nwation 

electrode  elements  of  storage  batten  “11  ^tween  thj»-]»jM»;J)l;jH^;*eh»- 

the  Edison  type  in  wluch  an  alkahno  eta:  wtea  VpUt  k  seJ#  or  enist 

trolyte  is  employed,  and  in  tin. ■  ^hibhfefiously  impairs  the  efficient  opera- 

ll  fori  of  which  the  active  matcnal  of  the  jJ  this  binnection  it  may 

five  and  negative  plates  separated  and I  n-  “"“Aj  .  replenish^,  the  electrogA 

sainted  from  each  other,  each  of  tho  pln  re  ^^er,  in  the  continued  of  an 

u  comprising  a  steel  grid  carrying  a  plura  t)  ^nwntrftheelectiDbW 

of  perforaTcd  packets  or  tubes  with  flic  active  iron  oxide  of  ■■‘hoW^X 

material  tightly  packed  therein.  In the :  caw  ^  olimkits  is  dually,  carried  to. 
of  the  positive  plates,  the  perforated  tabes  trpd?  L  the  electrolyte  and  slowly 
contain' alternate  layers  hydwate  of  pdsitfe  otoen^.jtoh  ”fco 

,  ^fpsr^srJM 

l  prior  to  the  first  charging,  this  active  m  k  flake  of  the  j-ni  with- 

■i  terial  consists  of  nickel  hydroxide  m  ^j,cnts’of  Edison  StoniWihatt® m  the  per-  » 

lowest  or  first  stage  of  oxidation,. that  *  these  Vi& 

in  the  nickclous  state.  Upon  charpngsuch  »  ^.poefete  .or..fafe}  •  ^^iy-«dls 
cells,  this  nickclous  hydroxide  first  goes  to  .  jjap'acity  of  Edison 1  ^SSia-wiSe  the 

another  and  higher  state  of  «**«!»““  • 

10  finally  to  a  still  higher  state  o*  j£a?tSuin tt?  tom  dried  85 

being  then  in  the  form  of  hydrated  pe»»“®  «$*«  Masses  or  pen-  • 

of  nickel,  or  wlmt  may  be  termed  the  3ft  IfffffifliBtt  life 

state.  On  discharging  the  cells,  h°yrever,  .  ^  for  exa^P?6?.  vnl^penod,  it.is 

active  material  of  the  positive  cltunents  gever  r  AS^toJthe IS  efficieht- 

«  returns  to  the  lowest  or  first  stage  of  onda  'Sitiyii»P*P*!lt-t?|f^bae’iiid  nickel  too 
tion  or  to  the  nickclous  state,  but  is  Ty  regenerate  j&b  sifl>ject;in»t- .... 

reduced  from  higher  to 


terial,  and'whcn  such  a  cell  is  fffi&jh  a  11 

active  materinl  of  the  negative  de»S“*^.  ^  nJckgl 

changed  to  metallic  iron,  wh ie  uppr dis-  .ji'-W.f!!"  S  . . 

Charging  of  the  coll  this  iron  is  oxidtzed.  cases. ;  .  .  .. 
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disclosed  in  such  coopending  application.  subjected  to  the  notion  of  n  soIu  LTm 
In  regenerating  the  layers  of  active  ma-  strong  acid,  preferably  a  .10%  X®1 

.  cur*  te&SS 

10  then  softened  sufficiently  to  enable  the  nickel  from  the  solution  ‘of  hv.lrwldoric  ac 

3?t|™S«-sS 

11 

'  I  JtefJf  ATSfthSSS 

a  fetes  r=r  *  tst  a* 


ers  "f /sf;!  l*t  fe- 

from  the  hydrochloric  acid  solution, 
washed  free  from  hydrochloric  acid  i 
dried.  Tim  nichrl  Hake  thus  regenerate! 


5  fears, Sffef'fe rr  "  7  )u,  >  'C”.,r's.‘l3, 


^'^"•inthe-nichelonsstnte.in, 
suits  arc  olitaincrl  bv  cmulovin.r  ,,n  „n  l  ;'  V-T.  1,1 "  f‘»r  tie  positive  element 

matelv  10-  solu.idlt  oT&ine  i£T£r  *' W^TT  -™"?-  „  , 

35  containin''  approximately  K;  nf  nr,  k  }  ,,au*  <Kwnbcd  the  prefe 

such,  for  example  ns  eal  Stic  sod«  &h  man,l.cr.'*f  '  i>rrying  out  my  improved 
alkaline  solution  of  giveerine  is  constantlv  T*?*'  Is  to  -c  ,,IK!crslootl  that  tlie  sair 
maintained  at  the  fell  to™ Lint ™  1  t hn  •.>,JC<’t/°JV5,r,oU'  e,,an?es  ™d  modificat 

-  swrAtttdaSi  b  = S“  as » 

si !  “Sfe&r.ifeas  5i!»*KSl4sr, 
:^«sat^vrifirs  £s~  p^XAuJS!r. 

the  hydrate  to  the  nickelous  stat ™in<order  of  the  ElT®  ,?f  “  for!l?c  batt?IT 


\' Ji.it  longer  than  necossnrv  in  mrluon  n  , A  nickel  liyilnife  and  nickel 

the  hydrate  to  the  nickelous  state  in  order  STth™!? e-mcnt,  °f  “  ftoraSe  batte,T 
to  remove  lime  and  other  compounds  nlfJ  ?•  »  ,  Edison  type,  then  separating 
foreimi  matter  deposited  in  tfe  mass  hf  mckel  hydrate  from  the  nickel  and 
nickel  hydrate  from  the  water  added  to  the  f„Pp  ™  fV,  rpPfn'™«"=  said  nickel  hyc 
electrolyte  of  the  cell  while  the  latter  was  in  °o  SJf  'cI*  ^hstantially  ns  described, 

service.  The  reduced  nickel  hvdrnfo  ,*e  ‘  7:  1  ,  process  which  consists  in  s 

removed  from  .  the  alkaline3  solutionis  rat'"?  the.  n'fkel  hydrate  and  nickel  , 
glycerine  or  other  redndng  arnnf  „n(J  t  R,r%.$ement  °l  a  storage  battery 
cashed  free  from  such  reduciS  nrrnnf  ij?  °*  tIie  Edison  type,  and  then  separately 
subjecting  the  same  to  the  action  of  freslT  S™oratin"Eaid  nickel  hydrate  and  nn 
water  rendered  very  slightly  all-1,  111  Substant,a,l>-  as  described, 

erably  to  a  solution  of  approximately  V  ,,3'  ^  'e  Process  which  consists  in  softci 
Si-1'0.  ,of  “n  si  kali  such  as  caustic  *be.!?aES  of  nickel  hydrate  and  nickel  < 
The  nickel  hydrate  iVkept  in  this  rob.M™  ®Wnt  of  a  storage  battery  cel 

which  is  constantly  maintained  at  the  boil’  lb®  iSOn  b>'  subjecting  said  mas 
'°K.  Point,  until  all  the  reducing  aJent  t  ‘h°,  aCtl°?  a  solution  of  h^posulphit. 

tfT?ed-  nickel  hldrlte  "£&  tb“  *1“'™^  si/d  ni/kcl 

as  W  he  n,?k?!o,us  state.  is  then  removed  *  <n.nd  n“*e,>  substantially  as  deseril 
om  the  weak  solution  of  caustic  soda  or  ft,?’  Tfae  PA00?55  wh*ch  consists  in  softer 
soaa  or  the  mass  of  nickel  hydrate  and  nickel  '< 
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positive  element  of  a  st 
the  Edison  type,  and  I 
nickel  hydrate  and  m< 

aickeihydr.tcfn.mth, 

staatially  as  descrilK>d 
The  process  which 
the  mass  of  nirkfl^  hyd 
™sit  ive  elc 


ery  cell  of  ducing  agent  and  to  the  action  of  a  weak 
nting  said  alkaline  solution,  substantially  as  describe! 
ishing  the  10.  The  process  which  consists  in  soften- 
mnss,  sub-  ing  the  mass  of  nickel  hydrate  and  nickel  of 

a  positive  element  of  a  storage  battery  cell  80 
i  softening  of  the  Edison  type  by  subjecting  the  same  to 
lickel  of  a  the  action  of  a  solution  of  hyposulphite  of 
re  battery  cell  of  soda,  separating  said  nickel  hydrate  and 


nickel  fiydratc  fn 


. _  said  nickel  by  washing  the  nickel  hydrate  ont  of 

.ashing  the  the  softened  mass,  washing  the  nickel  hy-  M 
n  the  solicited  mass  drate  thus  separated  free  of  hyposulphite  of 
io  holes  in  which  are  soda,  and  then  reducing  the  nickel  hydrate 


from  a  positive  elemer 
rv  cell  of  the  Edison  t; , 
'  1  Hake  nickel 


_  to  the  first  oxidation  stage,  substantially  as 

described. 

remnv-  11.  The  process  which  consists  in  separat-  «0 
storage  ing  the  nickel  hydrate  and  nickel  of  a  posi- 
lnu  mass  of  tire  element  of  a  storage  battery  cell  of  the  • 
rried  there-  Edison  type,  and  then  regenerating  said 


nickel  hydrate  and  (lake  nickel  carried  there-  Edison  type,  and  then  regenerating  saw 
Sr  softenin''  said  mass  bv  subjecting  the  nickel  hydrate  by  successively  subjectingthe 
Sie  to  the  a-tio„  of  a  solution  of  hvposul-  same  to  the  actions  of  a  reducing  agent,  a  M 
phite  of  soda,  and  then  senarating  the  nickel  weak  alkahne ^solution,  and  an  acid,  substan- 


K  'and'  (i'akra  nickTw 'wasl^g Thi  tiaily  as  d^cribed. 
through1  a*' “creen  ^he  ludes^n  which'nre  in^h^nlKdrletSel'ofa'nosi. 

Tint," 

as  desenbod.  , .  ,  . _ ,i„tc  t0  the  action  of  a  solntron  of  a  redne- 


id  nickel  of  a  posi-  mg  agent  for  a  period  ‘°n&* 

battery  cell  of  the  than  that  necessary  to  effect  the  rednction  of 

L l,;L  „i.t  such  nickel  hydrate  to  the  first  oxidation  « 


ing  the  nickel  lr  _  _ _ 

1  EdUnTvtle.  fand  then  regvncniting  said  ”tsabje^ng‘rSe°‘i^5uMa 

nickel  hy  subjecting  the  same  to  the  action  stage.  a"d  to  tr  action  If  a  weak  alka- 
conrists'/n" separat- 

ing  the  nickel 'in-.lniteiind'iiiekel  of  a  posi-  .  13,  The  process  which  cons^.n  separat-  ^ 


ve  element  of  a 


..  ruyc\.  la  The  process  wnicn  consist  m  ^ 

ss'^aj 


Edison  type,  and  then  regenerating  said  tjve  element  mam  >  nickel  hy-  ■ 

nickel  hy  subjecting  tl.e  same  to  the  action  ^^-"^f  i  toil ing  sblution  of  a 

of  an  approximatcly  p.0^  s"'_llti'™_'![J]j,  <  ro'  ^ing  agent,  and  then  subjecting  the  re-  m 
ti'SrlrpI  livdmte  to  the  action  ot  a  wr 


nickel  hv<Frato  bv  successively  subjectin'? 
the  same*  to  the  action  of  n  solution  of  a 


Patented  Apr.  8,  1924.  'r  :-r  1,489,240 

UNITED  STATES  PATENT  OFFICfc. 
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VOLTAIC  BATTERY  AND  THE  PRODUCTION  OF  ELECTRODB  EMa^EBTS|TfflfflBTOg  w 
Application  Me4  Januaiy  S,  1WL  Serial  So  U5.1M  _  ' 

_  T,  ,  rnru-rm:  every  tray.; :  il-liave  found.  however,*  that 

a.  sefcnnwn  that  I  Thomas  A.  Edison,  cupric  hydroxide  has  a  slight  affinity  for  the 
.  ,»|M  of  the  United  States,  and  a  resident  hydroxides  of  the  metals  of  the  alkaline  r« 
*«  T  Wellvn  Parle.  "West  Orange,  New  earths,  namdy,  hydroxides  of  calaum, slxon- 

suitable  depolarizing  agent,  and  an  elect™"'  nahimorored  substance  especially  designed 
I  connected  to  the  external  negative  pole  and  n  an  unproved ^tanVing  elec 
consisting  of  an  clement  or  elements  of  zipjb  *  ,  ^  an(j  comprising  cupnc 

ate  disposed  in  a  caustic  alkaline  electrolyte  j™?  .,  ™aer»d  stable  'under;  ordinary: " 

such  as  a  solution  of  caustic  soda  or  caustic  •  ™  ™o  ^method of iprt 

potash,  and  also  to  the  production  of  dc-  eondiho^,  and  also  m  me . ...  ~  ^ 

•  polarizing  material  and  electrode  elements  "  P  Serial  No.  695,156,  filed  February 
formed  of  such  depolarizing  material  for  Si°Prod’oction  of.’material 

batteries  of  this  character.  ,  -®> . ‘"T •  {or  u56  as  a  depolarizing 

In  primary  batteries  of  the  type  referred  SatSis  a  divSon  here¬ 
to,  the  depolarizing  electrode  elements  are  “P”  ,  ,  c]a^on  the methodinstre- 

»  usually  formed  ofW  nnhydrrnm  cupnc  of  and said  substance.,, 
oxid,  which  is  either  properly  molded  end  :  &xife  is  more ‘insoluble 

agglomerated  in  the  form  of  plates  or  cyltn-^ •  consistingnof  ^solutions  of; 

ders.  or  is  packed  within  suitable.  perfo-  .»  ®  .  soda  or  caustic  potash thanany  of  the 
rated,  metallic  containers.  The  voltage  of  bydro^es’  jnentioned^ahd, 

0  (he  current  obtained  from  such  a  battery  is  P  _  -  the  one  ^hich' il - prefer, to 

low,  and  the  principal  object  of  my  mven-  “ccord »  mtbtbecuprichvdioxidetorender 
tionis  to  produce  a  battery  of  ttus  type  Stable. lie  method which-’I-P^ 

from  which  a  current  of  much  higher  volt-  the  ,  ;a  producing  the  cupnc,  mag- 
age  will  he  obtained.  .  .  .  ^•Xhvdre^de  coinbinationds  as  follows. 

3  In  general,  my  invention  consists  in  using  nesium LJmdphate  and  magnesium  sulphate 
cupric  hydroxide  instead  of  anhydrous  cu-  p®PP^  ^Jj  jn soliitioninproperp™!^' 

pne  oxid  of  which  the  depolarizing  elec-  solution -then  sulqecUtoAe 

trades  of  primary  batteries  of  the  character  tions  ana  me  ..  .  „„tpr4blv  caustic 
above  described  are  usually  formed.  „  . 

Cupric  hydroxide  produced  ns  a  precipi- 
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raents  ot  primary  batteries  of  the  type  do-  away,  of  a  primary  battery  cell 
scribed,  of  this  cupric  and  magnesium  hy-  with,  my  improvec?  depolaririn-  Kf? 
droxide  combination.  The.  proportions  of  element;  and  "polarizing  electrode 

cupric  hydroxide  and  magnesium  hydroxide  Fin-  js  lin  ,>»!,, omc  . 

5  t!  Sf  farming  . 

JSfea?  «nra::sfcrr^ 

•o  StW  ^r{vnihl?  ;,f  tfpSSfi 

Sil^jatesst  " 

..  IpiSiSsSSi 

in  then  proportions;  While  a  greater  pro'-  ironP  or  steil  l  lT  ",  <?’PPcr:P1"'od  h 

portion  of  magnesium  hydroxide  nmy  loused  in  U.e  form  of  a^  in  crtL  u  aHe  l 

In  forming  a  depolarizing  electrode  ele  4  SU,tJl>-v  scc,,rc(1  t,ierct°  M‘l  u 

me?,fc  ‘be  precipitate,  produced  us  de-  therefor  m  thTom»r ‘n  n  S1?  mTr  f/0™1*! 
senbed  above,  and  consisting  of  the  corn-  on  the  rod  \  Vr\c»  r  •  n,lt  °  tjre^.eJ 

..  X”F;Xd";rar„h’’'i“u“- 1 
Siisr&sC1- sS  p 

30  particles  of  the  green  cuhric  mam  :  d  therefor  m  the  crossbar  6.  The  usual 

hydroxide  combination  are  rovere”  with  “h"  lv  dLs^|,S,°r  P  “'?S  U'.11  a5°  respective-  « 
graphito.  This  result  will  be  attained  when  10 11™,  opm.site  sides  of  the  element 
the  mixing  s  continued  unfit  "  ,  ‘n  spaced  relation  thereto,  these  zinc 

greenish  tint  is  oS  blo  n  the  Sw  "  p,a,?s  W"*  ■upportri  by  a  bolt  or  red  S 
“  The  mixture  is  thVn  dried,  imrodured  EE  ££lcd  l,-v,  insulating  blocks  T.  The 
perforated  metallic  pockets  or  cnntnm  J*0  *  t°S  F°(*  8  extends  through  the  insulat-  100 
the  desired  shapi?  Td  tacked  or  nrJL°.f  ?"«  b'oeks  7  and  through  lugs  9,  9  respcc- 

tightly  mto  u  S;™»ii  kir::i  fren^r11^  *? #nd 
each  of  such  pockets.  The  ntakero  wi.v,  fro.n.th“  zmcplatcs  11,  11.  The  parts  arc 
40  ‘lie  mixture  packed  therein  are  ■»,  »,  rigidly  secured  together  with  the  zinc  plates 
to  be  mounted  ns  tlie  demilariOnn  X  “>  11  spaced  and  insulated  from  the  cle-  W 

elements  in  primary  tatterv  cells  suclOls  "’‘re 10  p'o  mcans  of  "Hte  12-  12  threalIcd 
described  above.  Tfie  grhnWe  U  f Im^  Ll?  ??  ho  r0<i,?  and  turned  up  rightly,  washers 
lv  mixed  with  the  eu^  mota e  Z  bv'  “ft?*  ,lisposfd  **tw<*"  &  "nts  12.  12 
«  droxide  combiriaton  so  as  to  renderOhe  sninn  I?  '  respective  |„gs  <),  The  talt  or 
conductive  throughout  and  to  to™,  e  threaded,  rod  4  constitutes  ono  terminal  of  »» 

trolvtic  reduction  of  the  cupric^hvdroxidn  Is!  ^  K,n8  electrically  connected  with 
Without  too  great  resistance  to  tiro  th-e  dfP<>]arizmg  element  10.  Tiro  other  ter- 

when  such  a  depolarizing  electrode  demo"*  min?  °f  the  cell  ns  shown,  consists  of  a 
60  is  mounted  in  a  cell  °  e  element  conductor  14  extending  through  an  aperture 

The  advantage  which  results  fmm  Prov|ded  therefor  in  the  cover  2  and  se-  >" 
ploying  depolarizing  electrode  nlome^  cured  to  the  roil  8.  which  is  electrically 
formal  of  my  improved  stable,  ounric  hy*  £”[*npct°d  to  l>0,,»  of  the  zinc  plates  11, 11. 
droxide  material,  in  primarv  liattcrv  ^  ^t^ccn  ?"?  of  the  nuts  12  and  another  nut 
55  m  place  of  the  ,1Sunl  cupric  oxid  olcm^lL  ?5  threaded  on  the  rod.  The  elcctrolyto  16, 
js  that  the  current  generated,  by  airob  ?}?’  -n  which  the  batterv  elements  are  immersed,  IM 
is  given  out  at  a  voltage  of  fSn  annre]  '  ‘S,a..caUstic  alkalin'e  solution,  preferably  a 
mately  1:1  volts  down  to  08  Of  a  vnlf  “’“tion  of  caustic  soda,  and  the  level  there- 
10  a£a,n*tt>-8  pf  a  volt,  down  to  0.5  of  a  ™lc  „  i  ““mtamed  at  a  point  above  the  ele- 
where  depolarizing  elements  formed  of  and  ttlQ  dements  or  plates  11, 11. 

nc  osid  are.  employed; .  d  °f  cup'  The  element  10  which  is  supported  or.  car- 

.  drawing  a«ompafiVin&  n  ,  the  hanger  3;  consists  of  a  rectan- 

mg  a  part  of  this  Specification.  *  container  17  formed  of  conductive 

Figure  1  is  a  tentfal  vertical .,sepKn„,i  ?*?iaU,c  “aterial.  and  filled  with  depo'at- 

new,  partly  in  elevation  andpwtlfbrokep  P»«*ed  ti.ghriy  therein, 

j  n  uns  material  being  the  cupric,  magnesium  1 


kvdroxido  combination  mixed  with  graph-  trode  element  spaced  and  insulated  from 
ite  described  above.  The  side  walls  of  tho  said  zinc  element  and  formed  of  a  sub- 
rontainer  17.  that  is.  tiro  walls  of  the  con-  stance  comprising  cupric  hydroxide,  sub-  8 
tainer  presented  to  the  respective  adjacent  stantially  as  described. 

,jnc  elements  11.  11.  are  provided  with  8.  A  primary  batterv  cell  comprising  an 
numerous  small  and  sligtlily  spaced  per-  electrolyte  consisting  of  a  solution  of  caustic 
forations  so  ns  to  permit  ready  access  of  the  soda  having  disposed  therein  a  zinc  elec- 
electrolvtc  to  the  depolarizing  material  18  trode  element,  and  an  electrode  element  I 
within  the  container.  spaced  and  insulated  from  said  zinc  element 

It  is  to  lie  understood  that  the  depolar-  and  formed  of  a  substance  comprising  cupric 
material  and  depolarizing  electrode  hydroxide  combined  with  a  hydroxide  of 


izin"  material  and  dcpolnrizing  electrode  hydroxide  combined  with  a  hydroxide  of 
dement,  and  also  the  methods  of  producing  the  metal  of  an  alkaline  earth,  substantially 
roch  material  and  clement,  described  here-  as  described.  1 

in  arc  subject  to  numerous  changes  and  9.  A  primary  battery  cell  comprising  an 
U  modifications  without  dejiarttiro  from  tho  electrolyte  consisting  of  a  solution  of  caustic 
snirit  of  the  invention  and  tiro  scope  of  tho  soda  having  disposed  therein  a  zinc  electrode 
'appended  claims.  clement,  and  an  electrode  element  spared  and 

Having  now  described  mv  invention,  what  insulated  from  said  zinc  element  and  formed 
I  claim  as  new  and  desire  to  protect  l>v  of  a  substance  comprising  cupnc  hydroxide 
*0  t,(tcre  Patent,  of  tho  United  States  is  as  combined  with  magnesium  hydroxide,  sub- 
fallftwa*  stantially  as  described. 

1  An  electrode  clement  for  voltaic.bat-  10.  A  depolarizing  matemHor  use  m  voi. 
teries  formed  of  n  substance  comprising  taic  cells  comprising  a  mixture ,of  cupnc .hy- 
cupric  hydroxide,  substantially  as  described,  droxide  and  a  sufficient  amoput .oi  a _^abdiz- 

8  JL^hSsrs  k  tompnsujg 
with  sraph,te’ 

3.  An' electrode  element  for  voltaic  bat-  polarizing  mtend  in  voltaic  rel^compra- 

»  teries  formed  of  a  substance  comprising  cu-  ing  cupnc  hydroxide  tlw 

prio  hvdroxido  ail  particles  of  which  arc  droxide  .of  the  metal  of  an  alkaline  eartn, 
ccvered  with  graphite,  substantially  as  de-  ^  for  use  as  depo- 

4.  An  electrode  clement  for  voltaic  bat-  larizj"?^a‘c^£  Joined  Sth  mamSmn 

»  teries  formed  of  a  sulistnnee  comprising  cu-  cupric  hvdroxm  described 

pric  hvdroxide  and  a  hydroxide  of  the  metal  t^  ffr  ^as  de- 

of  an  alknlino  earth  mixed  with  graphite,  13.  A  ,  ;n  P0]taic  cells  compris- 

substantinlly  as  described.  .  P°lar^“pWnS  of  appS^y  M  parts 

5.  An  electrode  clement  for  voltaic  bat-  mg  a  comln ma  i .  PP  ^  4  parts 

•Meries  formed  of  a  substance  comprising  £  weigh  of 

cupric  hydroxide  and  iiingnesiuin  hydroxide  by  weight  0  ^^ntiallT  ^  described, 
mixed  with  graphite,  substantially  as  de-  alkaline  adapted  for  nse  as  de- 

scribed.  ,  ♦  •  mufprinl  in  voltaic  cells  compris* 

6.  A  primary  battery  cell  comprising  an  polnnzi^p  approximately  lOparts 

«  alkaline  electrolyte  having  disposed  .therein  ’"Sa  “^cupric  droxide  and  4  parts 

an  electrode,  and  a  second  electrode  insulat-  by  «#‘°/ hydroxide, substan- 
ed  from  said  first  clcctrodo  and  formed  of  a  by  weigui 

rebstanco  comprising  cupric  hydroxide,  sub-  tl^7-aScnK,:f;cation  signed  this  31st  day  of 
stantially  ns  described.  ..  v, 1  .uflMl 

»  7.  A  primary  battery  cell  comprising  a  December,  1920. 

caustic  alkaline  electrolyte  having  disposed  TH0S.  A.  EDISON. 
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Patented  Apr.  29,  1924.  1,492,023 

UNITED  STATES  PATENT  OFFICE. 

THOMAS  A  EDISON,  OF  LLEWELLYN  PARK,  WEST  OKANOE,  NEW  JEBSEYj  ASSIGNOR  TO 
NEW  JERSEY  TATENT  COMPANY.  OP  WEST  ORANGE  NEW  JERSEY;  A  CORPORA¬ 
TION  OP  NEW  JERSEY.  SOUND  RECORD. 


Re  it  knon-11  flint  I.  Thomas  A.  Edison,  a  i 
citizen  of  the  T'nitcd  States,  amt  a  resident 
TWellvn  Park.  West  Orange.  in  tho 
coiintA-  of  Essex  and  State  of  New  Jersey, 

'  I.. vo  made  certain  new  and  useful  Improve- 
S'SlW.rds.  of  which  the  fol- 

'"jfv'invention 'relates  to  sound  records  and 
■i  nw  particularly  to  Edison  disc  sound  ree- 
onls  in  which  thi*  surfaces  or  outer  record 
receivinir  portions  are  formed  in  part  at 
least  of  a  Anal  hardened  phenolic  condensa- 
tion  product.  Tt  is  to  lie  understood,  how- 
never,  that  mv  invention  is  also  applicable 
to  other  types  of  sound  records. 

Several  types  of  sound  records  now  on  the 
market  are  finished  with  glossy.  Iight-reflect- 
ins  surfaces,  and  in  order  to  prevent  the 
-a  destruction  or  serious  impairment  of  the 
"lossy,  liulit- reflecti n<r  character  of  these 
surfaces  during  the  reproduction  of  tho  rec- 
onls.  it  has  heretofore  been  necossatr  to  im¬ 
part  a  high.  smooth  finish  or  polish  to  the 
:i  tracking  surfaces  or  points  of  the  reproduc- 
i:i"  stvli.  For  example,  in  tlie  case  of  Edi¬ 
son  disc  records  it  has  heretofore  been  nee- 
rssarv  in  order  to  pn^erve  tho  plossy  char- 
actor  of  the  surfaces  of  the  records,  to  polish 
the  tracking  points  of  the  diamond  styu 
employed  for  reproducing  such  records  to  a 
very  tiigh  degree.  To  thus  polish  these  dia¬ 
mond  stvli  entails  a  good  deal  of  lalior.  time 
and  expense.  .  . 

•i  Tlie  principal  object  of  my  invention  is  to 
render  it  unnecessary  to  impart  such  a  nigh 
degree  of  finish  or  polish  to  reproducing 
stvli  as  has  heretofore  been  required  in  or¬ 
der  to  preserve  the  glossy,  light-reflecting 
«  eliaracter  of  the  surfaces  of  sound  records 
when  the  latter  arc  played  or  reproduced- 
I  have  discovered  that  the  foregoing  ob¬ 
ject  may  be  attained  by  applying  to  the  sur¬ 
faces  of  sound  records  a  very  thin  coating 
«  or  film  of  stearin,  and  mv  invention  resides 
in  an  improved  form  of  sound  record  having 
such  a  Glm  or  coating  applied  thereto,  and 
also  in  the  method  of  applying  this  coating 
or  film  of  Stearin  to  sound  records. 

50  In  applying  this  thin  film  or  coating  of 
stearin  to  a  sound  record.  I  preferably  pro¬ 
ceed  as  follows:  Tlie  stearin  is  first  dis¬ 
solved  in  a  suitable  solvent  therefor,  prefer¬ 
ably  alcohol.  The  proportions  of  stearin 
*  and  solvent  may  he  varied  considerably  but 


I  find  the  best  results  are  obtained  by  dis¬ 
solving  sulistantially  three  grams  of  stearin 
in  one  litre  of  the  solvent  therefor.  A  thin 
coating  of  this  solution  is  then  spread  over 
the  surface  of  the  record  to  be  treated,  as  «o 
by  brushing,  and  the  solvent  is  then  allowed 
to  evaporate.  Upon  the  evaporation  of  tlie 
solvent  an  extremely  thin  film  of  stearin  is 
left  on  the  surfaces  of  the  record  and  ad¬ 
heres  very  strongly  thereto,  especially  in  the 
ease  of  ah  Edison  disc  record  in  which  the 
outer  surface  portion  comprises  a  final  har- 

Sound  records  thus  proriSed  with  thin 
films  of  stearin  on  their  surfaces  will  re-  To 
tain  their  high  surface  gloss  for  a  long 
period  of  time  even  though  the  styli  used 
in  reproducing  the  same  are  not  highly 
finished  or  polished.  For  example.  Edison 
disc  records  which  have  been  thus  coated  'J 
with  thin  films  of  stearin,  show  no  disturb¬ 
ance  or  change  whatever  in  the  character 

stvli  used  in  reproducing  the  same  are 
polished  to  a  much  less  decree  than  has 
heretofore  been  customary  and  necessary. 

In  the  drawing  accompanying  and  form¬ 
ing  a  part  of  this  specification,  the  angle 

frh-rsMKWS’ 

showing  stearin  applied  thereto  in  accord- 

i*sattaMSFi  « 

able  O  as  a  mixture  of  wood  flour 

surface  layers  ®  maT  be  applied 

the  form  ota  va  Reference  char- 

to  tlie  base  1  by  films  of  stearin 

:SW*s^Srae=' 

reriaT  and  of  ‘'‘^^[fvenUon.X 
,  Patent  is  as  follows: 
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p  it  known  tlint  I.  Thomas 
tizpn  of  flip  United  States^ 
t  of  I.IeweHvn  Park.  We 
nty  „f  Essex,  and  Stnte  of  ' 


the  process.  the  soft  sympv  mass  is  either 
l.  Entsox,  added  to  hot  water  in  a  suitahle  container 
nd  a  rest-  and  the  mixture  violently  agitated  as  by 


imtv'nf  Essex  and  State  of  New  Jersey,  added  to  water  and  such  mixture  then  via 
j'"'  'invented  certnin  new  and  useful  Im-  lentlv  agitated  by  a  jet  or  jets  of  steam 
nrnvrn.cnts  in  Methods  of  Producing  Ohio-  This  will  emulsify  the  chlorinated  rubbci 

a  il(scription  ,  .  tllc  mct|IIK|  nf  in  a  centrifuge:  after  which  it  is  washed  to 

11  |lr?K|Vmg  ehloriiinted  rnhlier  and  the  prin-  remove  all  the  hydrochloric  acid  and  then 
I  1  "nuring"  iMS  the  rnhlier  ami 

^SS^SSrB « 

to  strips  of  pale  erene.  are  pfrrcerl  iir.  n  b  t^  ,|(  ^  ni)ted  ,hnt  ,he  proc- 

nr  airtight  chamber  or  vessel If"™'1'  [  ,  J  .lescriU'd  dims  not  involve  the  step  of 

material  such  as  glass  or  cartlienwan.wliun  rs. ■  ,  ,j  j  large  qluin. 

will  not  I*  attacked  hy  chlorine,  and  per-  ™rltn  etVar  , loride  or  ither  « 

fectlv  drv  chlorine  gas  is  then  introduced  t  f  Jw«d  '"'CSlv-  mv  process 

ss  into  the  cham!«cr  in  tlio  presence  of  vapor  q  P™|  ,lie  losses ‘and  expense  of 
of  a  highly  chlorinated  compound  which  is  does  i« 

a  solvent  of  rnhlier  and  which  will  not  react  nf  r|(W)cr  s, Ejected  to  the  ac- 

with  chlorine,  prefern  lily  gaseous  carbon  .inn  of  chlorine  and  earbon  tetrachloride  in  « 

tetrachloride.  The  rnhlier  under  the  ac  ton  tion af  c  ilorme^ nni^  the 

»  of  the  caseous  carbon  tetrachloride  softens  « J-*  .  *  .•  sf,0ulcl  preferably  be  ex- 

ami  swells  ami  the  chlorine  pas  reacts  there-  j  *  ,  f.  •  as*  jjie  carbon  tetrachloride 
with  to  form  n  hishlv  chlorinated  rubber.  tr™eI?  .J  “asoolls  stnte.  will  penetrate 
The  carbon  tetrachloride  vapor  is  passea  •  .  thickness  of  rubber, 

continuously  through  the  chamber  or  vessel  .  .  r.  rnliber  produced  as  described 

u  in  which  the  rubber  is  being  treated,  and  for  various  uses.  For  ex- 

this  vapor  after  leaving  the  chamber,  is  con-  ne  hein"  properly  mixed  with  a 

densed  and  freed  from  any  chlorine  gas.  hy-  umple.  upon  P^  naphtha line. .  .  |8 

drochloric  acid  and  water  which  may  he  ..,  ,  be  molded  into  articles  of 

present,  after  which  it  is  again  vaporized  u„der  heat  and  presMire  and 

w  and  passed  through  the  chamber  or  vessel  _i '  capnblc  of  being  rolled 

rate  ta&xxus  ^rjsgsttt&zz 

«  placed  hydrogen  combines  with  ^me  of  the  I  records.  chlorinated 

excess  chlorine  to  form  hydrochloric  acui.  I  j-  c]mractcnstics  of  the  cn 
the  latter.  Aside  from  the  chlorinated  rub-  The  ,l|CC(,  M  described,  such  for  e.^  „ 
ber  itself,  being  the  principal  result  of  the  ™  .  P  thc  hardness,  toughness,  fla • 
reaction  ’of  the  chlorine  and  the  rubber,  nmp\^si .hereof.  may  be  ^neW^d 
5°  When  the  rublmr  has  been  'o“P!e*c,y  'regulating  the  ".mT' ?.t0rin0ting  step,  and 


rinated,  the  same  will  be  in  .he  form  of :  »  in  the 

tea  -fs  55*  ss» « *  «“■ 

cipitated  in  water.  In  effecting  this  step  of 


Patented  Dec.  16,  1924. 
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DESIGN  FOR  A  GRILLE  FOR  PHONOGRAPH  CABINETS. 


The  li-mrc  is  a  plan  view  of  a  grille  for 
Thom*as  A.  Edison,  a  phonograph  cabinets  showing  my  new  de- 
.1  States,  residing  at  *'?"• 

I’"'"1''  ventcfa  new  The  o  muncntal  design  for  a  grille  for 
.^Yiesignt^aGrili;  phonograph  -bin...  as  shown, 
nets,  of  which  the  fol-  THOS.  A.  EDISON. 

reference  being  had 
.  drawing,  forming  a 


after  ’Wlrioh  flfcy  :'a «s  asSfttaWfcd  nnlft  a  j«fl  * 
terypile’Stich  ns  described  ntxiVP.  1  Ins-bat - 
ten*  pile  is  sulijcctecl  to  a  high  procure  in 
'  a  hydraulic  press,  ttnd  while  hold  under 
pressure  therein  the  elements  of  the  pile 
are  secured  rigidly  together  as  hy  meirns'm 
bolts  and  nuts.  Accordingly,  upon  remov¬ 
ing  the  battery  pile  from  tire  press,  flic 
:j  elements  thereof  will  lie  held  together  and 
maintained  irtidcr  a  high  pressure  with  the 
entire  surface  of  each  layer  of  active  ma¬ 
terial  in.  close,  firm  contact  with  the  ad¬ 
jacent  thin  sfhect  of  nickel  or  oilier  conductive 
--  material.  Atliliis  point  the  insulating  sheets 
will  by  reason  of  the  introduction  of  flic 
soluble  salt  referred  'to  are  very  impervious 
t6  the  passage  of  liquid  fliercfnrong'li.  All 
or  nearly  all  of  the  soluble  salt  referred  to, 
hoWever,  is  now  eliminated  from  the  separa¬ 
tor  sheifts,  preferably  liy  immersing  the  pile 
ih  a  liquid  Tti  which  the  salt  is  soluble. 
Where  cirrbbntito  of  soda  or  other  soluble 
..  salt  is  employed,  the  same  is  eliminated  bv 
irrtmerring  file  assenfbled  batten-  pile  in 
water  prefer, tidy  containing  about  .'I'd  of 
caustic  sbdii  so  "as  to  prevent  corrosion  of 
any  of  flits  Steel  ‘parts  of  flic  assembly.  The 
_  ’brftttrry  ‘riilc  is  left  in  the  water  until  prac- 
ticafly  rill  of  flits  carbonate  of  soda  or  other 
soluble  salt  is  dissolved  or  percolates  out. 
this  tisnally  requiring ifliout  48  limirs.during 
which  time  the  Writer  or  solution  is  elianged 
Several  ‘tinicS.  The  asbestos  separator  sheets 
will  tlitm  have  a  porosity  which  is  direct Iv 
dependent  upon  flic  amount  of  the  soliihfe 
siilt  originally  introduced  into  the  asliestos 
•  paper.  For  example,  where  the  ainnnnt  of 
soluble  salt  introduced  into  the  asbestos 
paptit-  is  siicli  that  the  latter  when  drv  con¬ 
tains  substantially  10'd  hv  bulk  of  (lie  salt, 
the  ihst/Iniing  separators  will  after  sorli 
salt  is  dissolved  out.  have  a  substantially 


in  KqpnV  1.  •. 

"Referring  to  the  drawing,  reference  char¬ 
acter  1  represents  one  of  the  asbestos  WnJK1! 
tor  sheets  produced  ns  described  nlaive.  i)rjor : 
to  the  assembly  thereof  into  a  batten-  pi]-, 
atid  prior  to  the  elimination  of  the  carbon", 
ate  of  soda  or  other  soluble  salt.  Each  of  a 
plurality  of  these  sheet-  i-  coated  on  one  side 
or  face  with  eleetrolvlieally  active  finely  di-  a 
vided  iron  and  on  the  opposite  side  nr  face 
with  finely  divided  nickel  hydroxide.  The 
coated  sheets  are  then  subjected  to  a  pres¬ 
sure  of  several  thousand  pounds  per  square 
inch  after  which  the  same  together  with  a‘ 
plurality  of  thin  conductive  sheets  prefer¬ 
ably  formed  of  nickel,  are  assembled  into  a 
batten-  pile  A  (see  Fie.  2).  The  hattfir 
pile  A  comprises  a  plurality  of  superposed 
and  alternately  arranged  negative  and  pod- 
live  electrod“  elements,  each  of  (lie  negative 


five  and  positive  elements,  and  each  of. the.se ■' 
sheets  is.  of  course,  coated  on  one  side  with 
the  layer  fi  of  the  finelv  divided  iron  C  in 
contact  with  the  ailjneent  thin  nickel  sheet 
or  foil  4  and  on  its  other  side  with  the  layer 


and  the  cell  completed  in  the  usual  manner 
,  Tlie  porosity  of  the  asbestos  insiilntin" 
separators  treated  its. described,  is  sufficient 
to  permit  of  a  fairly  rapid  'and  sufficient 
circulation  the  electrolyte  of  the  cell  in 
which  the  pile  is  used,  with  the  result  that 
the  resistance  of  tlie  'batten-  pile  is  ma- 
tenally,  reduced  and  undue  heating  Is  ac¬ 
cordingly  ‘pie  vented.. 

•a, .border  'flint  my  inveittion  mav  lie.  more 
dlclrrly.'rtnderstOWd,  rfttohtion  is  directed  to 
and  forming  a 

T-wt  of  this  specification  anil  :in  which-— 
wOFloLi  ‘i’"h  flawed  ‘fragmental.'  srC- 
!  of  n'Sfdryge  'battery  cell  of  the 


layer  of  finelv  divided  iron  hut.  is  merely 
separated  and  insulated  from  the  apparent 
pressure  plate  hv  an  nneoated  insulating 
sheet  1.  Ttcferen'ee  character  10  represents 
one  of  a  piluriility  of  roils  which  extend  0 
through  the  'battery  pile  and  pressure  plates 
to  hold  the  pile  a.^omlded.  Tlie  rod  1"  *jt 
nr.e  end.  extends  outwardly  beyond  tlie  ad¬ 
jacent  pressure  plate  1>  nnd  has  -a  niit  /l 
threaded  thereon.  The  .pile  A  is  snbjerted  B 
to  pressure  nnd  the  elements  thereoftlw 
secured  together  so  ns  to  lie  maintained  uo* 
der  pressure  with  the  .lavors  of  active  ma¬ 
terial  in  firm,  intimate  anti  uninterrupted 
surface  contact  with  the  respective  ndja««w 

nickel  "sheets  4  and  'R.  as  hereinbefore  *- 


jeeve  10  of  hanl  mill 

non-conducting  matt  rn 
in  and  closely  fits  ma-ni 
r«l  in  the  a-cml.lcd  . 
the  nut  11  on  each  rot  l  1' 


other  suitable  ol  the  member,  substantially  as  described, 
ich  i-  ilisposed  3.  Means  for  separating  "the  electrode  cle- 
roviiled  for  the  ments  of  storage  battery  cells  comprising 
it-  of  tlie  pile,  commercial  asliestos  paper  impregnated  with 
it  ably  insulated  a  substance  adapted  to  be  subsequently 
■date  0  as  by  eliminated  to  thereby  increase  the  porosity 
(I  of  bard  rub-  of  the  paper,  substantially  as  described, 
■ondiieting  mo-  4.  Means  for  separating  the  electrode  ele¬ 
ments  of  storage  battery  cells  comprising 
d  in  water,  pref-  commercial  asbekos  paper  impregnated  with 
of  caustic  soda,  a  substance  adapted  to  be  subsequently,  elimi- 
ein  until  all  or  nated,  the  said  substance  present  in  the 
ante  of  soda  or  paper  licing  approximately  10%  by  bulk  of 
Hinting  sheets  1  tlie  asliestos,  substantially  as  described. 

The  batterv  pile  fi.  Means  for  separating  tlie  electrode  ele- 
water.  disposed  ments  of  stomp  battery  cells  comprising 
d  flic  cell  com-  commercial  asbestos  paper  impregnated 
with  a  soluble  carbonate  adapted  to  be  sub- 
v  finely  divided  sequcntly  eliminated  to  thereby  increase  the 


mi  allowed  to  remain  tin-rein  until  all  or  nated.  the  said  substance  present  in  tno 
ir" „ii  carl  innate  of  soda  or  paper  licing  approximately  10%  by  bulk  of 

PiW  «dubb-  salt  ...  t  10  .1  dating  "boots  1  the  asbestoS,  slLantially  as  described. 

|a, es  out.  The  batterv  pile  fi.  Means  for  separating  tlie  electrode  ele- 
Uthc'n removed  from  tin-  water,  disposed  ments  of  stomp  battery  cells  comprising 
in  the  cell  container  IS  and  the  cell  com-  commercial  asbestos  paper  impregnated 
“  S  ""  with  a  soluble  carbonate  adapted  to  be  sub- 

-  P'S|C  I  prefer  to  employ  finelv  divided  sequcntly  eliminated  to  thereby  increase  the 
'  iron  and  nickel  hydroxide  as  the  active  ma-  porosity  of  the  paper,  substantially  as  de- 
tcrials  of  tlie  cells,  where  the  latter  arc  of  scnlicd.  ,  ; , '  ■  , 

he  Fdison  type,  other  suitable  active  ma-  0.  Means  for  separating  the  electrode  ele- 
eriak  mar  1*  employed.  For  example,  in  ments  of  storap  battery  cells  comprising 
nkwnf  finclv  divided' iron  ns  the  active  n,a-  commercial  asbestos  s  paper  impregnated 
ferial  for  the  negative  elements,  finely  di-  witli  carbonate  of 

rflfl  min  in  nr  coin  It  mav  l>e  employed.  sequcntly  eliminated  to  thereby  increase  me 
R  PaS  S-os.  Aosit/of  the  paper,  substantially  as  de- 
692.507.  dated  Feb.  4.  1002.  and  721.082.  senbed.  a.  „i„.tmde  ele- 

"  as  gvi'n;..-:;,,"  a«i  a 

,  "saisussa  h— .  SgSiiitf 

,T.  AS  “ “■  ftiSS 

1.  Means'  for 'separating  tlie  electrode  ele-  ments  of  storaP  A^ed^rith^Sonata 
meats  of  storage  l.attery  cells  comprising  a  asbestos  W  dimi- 

ftr.:s;..i7r,'-a:K..Wii?'r,  v^ssi:,T  - 

2  Means  f«;  sU,, arming  the  elect  rode  ele-  This  spec.ficat.on  signed  this  23d  day 
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My  invention  relates  to  centrifugal  speed  such  sleeve,  adjacent  the  end  thereof  remote 

governors  and  more  particularly  to  those  of  from  the  sleeve  8,  and  at  their  other  end  as 

the  tvpc  designed  for  use  in  connection  with  by  means  of  set  screws  13  to  the  collar  or 

phonographs  or  the  like,  where  it  is  impor-  sleeve  8  adjacent  the  brake  disk  9.  The  fric- 

_  ,  (ant  that  the  record  support  or  other  motor  tion  surface  of  the  brake  disk  9  is  normally  00 

r  driven  member  may  be  rotated  at  an  almost  engaged  at  diametrically  opposite  points  by 

absolutclv  uniform  speed.  friction  brake  shoes  14,  preferably  formed 

The  principal  objects  of  my  invention  arc  of  felt  or  felt-like  material,' mounted  in  suit- 

to  provide  a  governor  of  this  character  able  carriers  15  which  are  supported  at  16 

10  which  is  extremely  sensitive  to  speed  varia-  for  independent  movement  about  an  axis  6! 

«  lions  and  highly  'effective  in  maintaining  a  at  right  angles  to  the  axis  of  the  governor 

'  uniform  sliced  of  the  motor  driven  device  to  shaft  on  the  arms  17  of  a  common  form  of 

which  it  mav  be  nppiled.  pivotally  mounted  equalising  yoke  or  fork 

In  order  that  mv  invention  may  be  more  (not  shown  in  its  entirety),  which  fork  may 
18  clearly  understood,  attention  is  directed  to  be  adjusted,  in  a  manner  well  known,  to  T< 
the  drawing  accompanying  and  forming  a  regulate  the  pressure  with  which  the  brake 
part  of  this  specification,  and  in  which :  shoes  14  engage  the  friction  disk  9  and  there- 
Figure  1  is  a  longitudinal  sectional  view,  by  the  speed"  of  the  phonograph  or  other 
partly  in  elevation"  showing  a  centrifugal  motor  driven  device  controlled  by  the  gover- 
»  governor  in  accordance  with  the  present  in-  nor.  , 

ventinn  and  When  the  shaft  1  rotates,  the  governor  will 

Figure  "  is  a  sectional  view  taken  on  the  be  rotated  at  a  high  speed  by  reason  of  the 
line  2, 2  of  Figure  1  looking  in  the  direction  engagement  of  the  worm  wheel  5  on  spindle 
‘  n  1  with  the  worm  4  on  the  governor  shaft  2. 

.  s&sizr  ishsjsiffS:  «  es  ■ 

.  ssf.1 ifsaaiSi ' 

.  ■ 

collar  G  and  has  secured  to  the  cr‘d  rrntrifucal  veiSdsWor  of  points  in  the  arms 

remote  from  the  collar  6  a  friction  brake  disk  cc  S®  {°th  ;  ]ength,  from  tlie  shaft 
9  preferably  formed  of  glass-lmrdened  stre  10  ™  the  spring  arms 

and  provided,  with  a  ground  and  h.ghh  -  transiting  rotary  morement  to 

’  polished  friction  surface.  ,  ..  or  cwc  8,  will,  in  the  absence  of 

The  collars  C  and  8  are  connected  by  suit-  «“  ““®r  °r fo“TpreSiiting  turning  move- 
able  flexiblo  weighted  means,  this  means  an}  -  8  with  respect  to  the  collar  0 

as  shown  comprising  a  plurality  of  bowed,  ment  of  rel subjected  to  a 
„  flat  spring  arms  or  memlicrs  10  having  cen-  r’.^Tar  torsional  stress  the 

M  Irifugal  weights  W  suitably  secured  thereto  nt0fwhich  mil  be  dependent  upon 

approximatcTv  midway  of  their  length.  The  “  °  .  ^  resulting  from  the  engagement 
wwed  spring  arms  10  extend  longitudinally  tl=fnchonresuit  the  disk  9  The 

of  the  governor  shaft  2  and  are  suitably  re-  “^””7  Sual.  stress  to  which  he 
„  ™red  at  one  end,  as  by  means  of  set  screws  tmst.n  or  tore  momentanly  1 

M  U,  to  tho  sleeve  0,  or  to  a  collar  12  fast  on  arms  1U  are  suoj  ......... 
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'  will  ,1*  embedded  in  the  |;”ll}^ufn0;,s  ”ili  juSrm^Wi  the  hitter  is  embedded, 

a-riw. 


comprising  a  meinlier  anil  a  holder  for  said 
homer  a,  iuu.  —  -----  ,  i,v  member  in  which  the  latter  is  cmlicddcd, 

rated  from  the  corresponding  rod  -1  .  saill  llo),ior  being  formed  of  cleclrtMlenosit- 

severing  tlic  latter  closely  tnljactn-  ui  cJ  II)(,tl)1  t|1K  density  of  which  gradually  de-  i5 

it)  of  the  holder.  The  holders  40  arc  then  .  m,awj.  {rmll  ti„.  i„„er  portion  of  the  holder 
turned  down  to  proper  size  ns  im  «iii  i  „,llw„rdlv.  sillst-.intially  as  descrilyd. 

40'  in  El".  4,  and  material  is  rtm  y  device  of  the  character  described 

cut  away  from  one  end  .porl lion  tlierei of  comprising  a  mcmlwr,  and  a  holder  for  said 

■as  to  provide  the  same  with  a  tape"  '  1  1 2 ’  ^  on  l  er  j?,  which  the  latter  is  embedded.' 
18  tion  dt  from  which  a  portion  of  the  dm  n  n  ^t"  t;nl,v  a|t  of  s.,j,j  holder  being  formed 
10  projects.  Where  the  mountings  to  ;>f  (>,wlro.,j„p„sit,nl  metal  and  tlie  |x>rtion 
produced  are_  for  phonograph  sty  h.  the  ei  1  (J|ereof  adjacent  said  mcmlwr  lieing  of 
portion  41  of  each  holder  and  ^e  ^roi  ,  .,rP:,ier  density  than  the  outer  portion  there- 
mg  portion  of  the  stylus  10  are  then  grm  ml  :ls  described.  . 

20  down  to  form  a  conical  end  portion  1 .  -  A  ftv|1)(.  mounting  comprising  a  holder 

a  continuous  tapered  surface  I-  f;n.,  I  ^  ^  ,„irtiallv  embedded  m  said 

partly  on  'the  holder  and  parti'  •  .  hulder  mid  extending  therefrom,  substan- 

istylus,  after  which  ithc  end  of ?lbo  -ty1,,s  ■  (ia„v  „|t  ,lf  raij  holder  Iwmg  formed  of 

„  rounded  ns  indicated  nt  10  so  as  pn  perl  .  .  ,  ,  a  state  of  tension, 


10  projects.  here  the  moi'l djnps  ^  >f  l,irelro.,fcpnsitciI 
23S  Ht’lsVare  then Aground  “remer  ilcSh'.n ' 


tinting  comprising  :i  holder, 
artiallv  embedded  in  the 
L-ting  from  one  end  thereof. 


>]■«:! ing  end  of  the  stylus  and  the  ad- 
portion  of  the  holder  living  formed 
tapered  portion  having  a  continuous 
formed  partly  on  the  holder  ami 


“  to  fit  the  record  grooves  with  which  the  ^ 'j^ntiaVlv'as  dL  rihcd. 

stylus  is  designed  to  he  used.  '  s  \  ^tvliw  mountin'’  comprising  a  holder, 

A -mounting  for  a  diamond  stylus  or  the  --  -  (  ....rtiallv  embedded  in  the 

like,  produced -as  above  described,  comprises  «  a  . >  ™  fn„„  ,mt.  cml  (hereof.  „ 

a  holder  for  tlie  stylus  which  grips  the  same  '  j  „f  slvlns  anil  the  ad-  M 

30  very  firmly,  being  substantially  entirely  “  _t  \ort;(,T,  "f  the  holder  living  formed 
formed  of  electro-deposited  nickel  or  other  j  i.nored  mirtion  havin''  "  contuiuous 

metal.  In  this  connection,  it  may  lie  noted  "  a  V '  ,  '  rtlv  on  the  holder  and 

that  the  portion  25  of  rod  21'  cmln  1  le  1  ,i  >1  ,,"X  .tJh"  siiWtantiallv  all  of  said 

the  holder  for  the  diamond  is  so  small  that  "  , .  •  .  ,  f  (.leotro  dei>o-iteil  1M 

:as  -as  a  practical  matter  it  is  negligible.  holder  twins 

While  I  have  desenhed  the  preferred  nict.il.  si  I  stan  „  slvhis  or 

form  of  mounting  in  accordance  with  mv  ■  •  ,  ,  -  applying 

invention,  and  the  preferred  method  and  |«>ol  mo lnatorial‘and 
..  apparatus  for  producing,  tho  same,  it  is  to  "  ..“.r,  ',;. ,i1..rcon  metal  hav-  1 
40  be  understood  that  the  same  are  subject  to  nSred  in  a  state 

many  changes  and  modifications  without  nig  the  propcr  '  »  ^  I  .  j  whereby 

departure  from  the  spirit  of  the  invention  ri^Sd  st"r^r 

1.  A  device  of  the  ehnraeter  descrilK-d  <>r  the  like,  which  l-oi ismls  11 

comprising  a  stylus  or  tool  memlicr  and  u  said  inemher  with  areatinii  “  ^ 

^  holder  wiriiin  which  the  said  stylus  or  tool  a  film  of  stannous  rhlondc,  then  cl  cro^u. 

40  member  is  secured,  said  holder  consisting  of  depositing  w  silver  mirror  on  sam 
electro-deposited  metal  in  a  state  of  tension,  her,  and  then  forming  “ 
substantially  as  described.-  memlicr  by  electro-dej  oaitniL  n 

2.  A  device  of  the  class  described  com-  on.  substantial  y  as  desenlieil. 

prising  a  member,  nrnl  a  bolder  for  s:»ul  li.  The  method  of  pr°tliicin„  JV  ■  -  - 

“  member  in  which  the  latter,  is  embedded,  ing  for  a  member  formeil  of  diamond  orUie 
Efubstantiftlly  all  of  said  bolder  beinp:  formed  like,  which  consists  in  chomicnli> 
ofelectro-deposited  metal  in  a  state  of  ten-  inff  a  coating  in  the  form  otasi  __  .■ 
•sion,  snbstnntinlly  as  described.  on  said  member  by  immersim:  the  same  m 

V  3;  A  j  device  of :  tlie  character  describefl  solution  of  ammonincal  silver  nitra 
“  -  comprisin"  a  member,  and  n  holder  ior  .said  then  addin". a  mlucin"  agent  to  s 

rriemlicr  *in  whidi 'the  latter  is  embedded,  tion.  and  then  forming  nboldcr  to 
substantially  all  of  said  boldcr  being  formed  member  by  electro-depositing  meia  .  ...  . 
of  electro-deposited  nickel,  substantially  as  on, -substantially  ns  described.  » 

« 'described. ;  ^  ■■■',.■■  '  i2.  Tlie  - metbod  of  producing  a  -m 

**“  4.-  A  ^device  of  the  character  described  ing  for  ii  member  formed  of  dinmona .m. ... 


1,000,723 


which  consists  in  chemically  deposit-  Md  th^lSer  » 

eating”" "he  form  of  a  diver  m'rtor  ^mns^the^ol^^  {  ed;p.rUy  on 

$££!&&&• 

iTj 

s-fe-* 

4 'Tlic'mothml '^producing  a  substimti.Uy  as 

;  of  conductive  inatcnai  #  1Dg  fora  in  applying  a  thin  coat- 

electrt.  depos.ting  on  said  me  ^SSfiSeffi  fc  «»d  P?em^r’ 

n  dense  Inver  of  metal  anu  ineu  .  0f  conductive  in  j  mem. 

KSg  on  said  layer  metal  of  a  less  electrtHJep®ting  «  which  the 
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)  EEODUCTIOK  t: 


Application  Hied  Inly  M.  IM5.  ! 


.  invention  relates  to  storage  battery  tlic  other  side  with  a  tilin  layer  of  nickel 
1  (Vnilo  elements  and  more  particularly  to  hvdroxidc;  These  coated  asbestos  sheets 
e  ee  rode  elements  ilesigned  for  use  in  storage  were  then  partially  dried  and  subjected  to 


£  elements  designed  for  use  in  storage  were  then  partially  dried  and  subjected  to 
m  Jiaviii"  tiie  same  general  char-  enormous  pressure,  for  example  a  pressure 
,  -  ,,a  ti„.  evil  disclosed  in  PatenlNo.  of  severaHons  per  square  inch, as  to  com- 

1177101  "rioted  to  me  on  MnvlO,  1021,  and  pact  the  layers  of  active  material  and  form  ' 
1 1  ilip  i, reduction  of  such  'elements.  Al-  the  same  with  very  smooth- flat^ surfaces. 

I  I  1  iJtl  In  nlnments  in  accordance  The  proper  number  of  coated  asbestos  sheets 
Sov' entn  are  "lerigned  rep^ially  werejXsn^rimp^ed  with  one  of  the  thin 
\\W  \  ni\  i  tJon  w*,th  Edi«on  stonpe  nickel  contact  sheets  between  each  two  ad- 

IvaMnrr  Ji.iu  wherein  nickel  hvdro.vidc  is  jncent  asbestos  sheets  in  such  a  manner  that 
t.»  Ymelv  divided  elect rolyticallv  one  of  each  two  adjacent  nickel  sheets  was 
°  Jr  in  f.r  oxide  of  iron  in  an  alkaline  engaged  on  each  side  with  a  layer  of  the 
netivo  iron  r  r  xin v ^  to  ^  jjg.  dectrolvticnlly  active  iron  or  oxide  of  iron 
solui  i'm  :i'  u.e  w  ?  *  ..  -9  not  m\  the  other  was  engaged  on  each  side  with 

limit  ^1  i^it-imd  cation  tA  cells  of  this  tvi^  n  Inver  of  tlie- iu  ^Sec 

»"■  »  »«»  «r>-  ::  „  r  ,f  tlmt"a  'l  tin  and  positive.  This  superimposed  pile 

employed  m  the  place  of  «hc  'bunt  1^.  _  thcn  Ejected  to  great  pressure  and  se- 

tns-in  dy  in  I?.  eerira  of  verv  cured  together  under  pressure  by  meaiB  of 

jjedsjj-ja  »«K3Kae«f5 

wsasn.’Srf^ 

•sSstswasiTSS 

respective  nickel  sheets.  .Th«hjg«^  of  the  pile., 


eetrotytically 


tinely  J'-'  KS*  „-ith  two  openings  through 


JnZt".V 


, Clive  tinely  by  oreviding  the  contact  sn«B.o 
.  F[C^  sih  °thc  said  reds  respjcfiV  extended 

n:.v  however,  be  employed  .  therethro„gh  was  ^acgil  frpm  the 

r’T'y  J” w'In'pwTf 

rVl::' active  matePria!  for  be^tai^d 

ms.  an  oxide  of  cobalt  raa.  •  .  ^  wp#c5ty  decreases  to  -  • 

1  attorv  pile,  of  a  tyre  with  ‘^"(^are.Tbeheve.  correctly  ex 

^f^KrectedJhe^rftcccontac 

.  f  .whestok  used  in  In  a  <?1 “  ™ni  ,riive  sheets  and  the  layer 


jastaMy  secured  against  the  outer  law  nflhe  ^ 

V«»¥Gf  ”*;>  “ 

toe  outer  end  of  said  bolt.  The  inclined  1° 
plate  22  is  provided  with  a  lower  beveled  as 
end  portion  2G  and  this  plate  is  secured  to  b- 
member  15  so  that  when  the  hopper  device  2  e 
m  is  in  pb.ee  the  bottom  edge  of  the  plate  will  m 
be  in  substantially  the  same  plane  as  the  top  i 
surfaces  of  the  flanges  S  and  of  the  enlarged  li 
portions  IS  and  14  of  member  10.  In  case  ■< 
the  lower  end  portion  of  the  plate  22  becomes 
15  worn  the  plate  may  readily  be  adjusted  to 
proper  position  upon  loosening  the  nut  -•>.  < J 
The  hopper  member  16  is  provided  on  its  e. 
under  side  and  centrally  thereof  with  a  Ion-  n 
gitudinallv  extending  rectangular  rece«  2s  a 
=0  and  the  plate  22  is  provided  with  a  similar  e. 
recess  29  aligned  with  the  recess  28,  said  re-  h 
cesses  being  engaged  by  the  bar  10  when  tlw  n 
hopper  device  2  is  positioned  on  tlie  base  1.  > 

In  Figs.  3  and  4  I  have  shown  an  nil-  t< 
as  proved  elcctroele  element  in  accordance  with  <> 
mv  invention  and  consisting  of  an  asbestos  t 
or  other  insulating  sheet  30  having  on  one  ]] 
side  a  thin  layer  of  iron-containing  material,  ti 
such  as  iron  or  oxide  of  iron,  and  on  the  s 
30  other  side  a  thin  layer  of  nickel  hydroxide.  I: 
Adjacent  its  ends  nnd  midway  between  its  t 
side  edges  the  asbestos  sheet  30  is  provided  e 
with  circular  openings  33  through  winch  • 
the  poles  of  the  battery  pile  extend  when  a  I 
**  plurality  of  the  electrode  elements  are  ns-  l 
sembled'  into  a  battery  pile,  ns  described  | 
above.  The  sheet  30  is  also  provided  with  a  i 
smaller  central  circular'  opening  34,  and  ■ 
when  a  plurality  of  elements  such  as  tie-  t 
40  scribed  arc  assembled  into  a  battery  pile,  t 
the  central  openings  thereof  provide  a  path  < 
for  the  circulation  of  electrolyte.  To  pro-  I 
vent  the  layers  of  active  material  on  the  : 
asbestos  sheet  30  from  shedding  nr  being  t 
48  broken  off  at  their  edges,  and  from  coming  i 
into  contact  with  the  poles  which  are  to  ex-  : 
tend  through  the  openings  33.  and  in  order  i 
to  further  facilitate  tire  circulation  of  elec-  < 
trolyte,  each  surface  of  the  insulating  sheet  i 
60  is  provided  with  uncovered  portions  carry-  I 
ing  iio  active  material,  namely,  the  edge  i 
portions  S',  the  annular  portions  13'  and  14'  i 
surrounding  the  openings  33  nnd  34,  and  the  ■ 
straight  narrow  portions  or  channels  lit’ 

65  located  midway  of  the  edges  of  the  sheet  and 
extending  between  the  annular  portions  IS' 
and  14'  and  from  the  annular  portions  13'  to 
the  ends  of  the  layer  of  active  material. 
Obviously  the  corresponding  channels  in  the 
00  layers  of  active  material  as  well  as  the  other 
corresponding  uncovered  portions  of  the  op¬ 
posite  surfaces  of  the  insulating  sheet  will 
be  in  alignment. 

The  element  shown  in  Fig.  5  is  similar 
05  in  all  respects  to  the  element  shown  in  Figs. 


3  and  1.  c.veepi  uuii  .m-  ..s, s„... 
thereof  has  a  channeled  layer  ot  active  nu 
ferial  33  applied  to  hut  one  side  thereof. 

In  producing  an  electrode  element  sin 
as  shown  in  Figs.  3  and  4.  I  proceed  as  fn 
iows:  A  tint  prefer  plate.  F  of  the  same  si; 
as  the  lower  section  6  of  the  opening  A  i 
base  1.  is  disposed  ill  such  section  (1  with  tl 
edge  portions  of  its  upper  surface  in  engag 


ni£s  8.  A  laver  32  of  dry/lnoi,  finely  ai¬ 
sled  nickel  hydroxide  is  now  deposited  on  J; 
e  upper  surface  of  the  asbestos  sheet  30 


• - -  s 

the  layer  of  iron  or  pressing  finely  divided  active  material  in  a 
■sited  on  the  piiacr  dry,  inbrnstotconto  asupportijfijibroiis  in¬ 
flate  1’  carrying  tlin  .sulating' material  at  a  pressure  sufficient  to 
il  31  and  32’ ami  the  unite  the  active  material  :to :  said  support, 

.'n  et  30  is  now  re-  substantially  as  described.  -  .  :  10 

I.  .1  r.-coud  prosier  :  2.  The  meihokl  of  producing  an  clement 
i*  i<  placed  on  the  for  storage  battery,  cells  which  consists  in 
material,  anil  this  pressing  active  material  in  a  dry,  loose  state 
•ted  in  an  euoiinous  ami  free  from  a  binder,  onto  both  sides  of  a 
pressure  of  several  supjwrt  of  fibrous  insulating  matcrial  st  a  75 
ii  a  iivdiauiic  press,  pressure:  sufficient  to:  unite  the  active,  ma- 
•  layers  31  and  32  of  tend  to: said  support,  substantially  as  de- 
,1  active  material  are  scribed. 

into  dense  coherent  3.  The  method  which  consists  in  pressing 
i (unit  thickness  with  in  a  dry,  loose  stato  active  material' for  the  so 
ml  mv  firmly  united  negative  electrode  clement  of  a  battery. .cell, 
ace-  of  the  asliostas  at  a  heavy  pressure,  onto  one  side  of  an. m- 

.  sulating  sheet,  and  pressing  in  a  dry,  loose 
ivtnnle  clement  such  slate  active 'material  for  tire  positive  elec- 
3  and  4.  bv  joining  irode  element  of  a  battery  cell,  at  a  heavy 
twihitiii"  slirols  each  pressure,  onto  the  other  side  oi  said. sheet, 

...r  0f  uJiivo  material  said  pressures  bein''  sufficient  to  .unite,  said 
rocrnl  as  follows:  A  matenals  to  said  sheet,  . substantially  as  de- 

Ihin^ii'flowcr'wtion  “hTOe  method  which,  consists  :in pressing  »" 
t  ,e  cd.'e  'p.irtioas  of  nickel  hydroxide  in  n 
, ,  1  |«rj,s  siicct  in  heavy  i>rcssurc,  onto.onc  side  of  a  fibrous  m- 

.*  tower*  surface  of  sulating  sheet  anil  pressing  fon-Jonto‘“1^ 

,  Kin  »  A  laver  uf  material  in:  a  tky,  loose,  state,  at^ a  , heavy  (j 
J  ,  -rinl  33  pressure.  onto  tile  other  side  .of  said  sheet, 

tbs  sss 

plat”  1*  carrying  the  material,  to  said  sheet,  substantially  as  ae 
'  ‘f  anot'lm?  method  "hich  consists  in  applying 

Si|g§§SiS- 

w..  Mich  elements  are  u.  » *•  ,  Jivillca  active  mutenal  in  a 

tl,.-  undated  surfaces  a  layer  of  S  „  ,o  the  surface  of  a  support  of 
cl-  .hereof  in  Cgpigc-  jl^^^utating  material  and  then  sub- 

leil'to'a'iicavv  pressure  jetting  ^^“‘to  ^pressure  of  from 

.1,*  insulating  sheets.  .^^J^r^mrc  inch  ^substantially  as 

v  uiulcrW  that  the  » 

-  S  SsVCme.£"S  cons^  * 

described  my  invention  active  maternal  ongide  of  eachtf  two 
,  and  desire  to  protect  s,.ects  of  fibrous ^mat^ah  Jfsides  in 

on  eiement  ^^tfUjeeting  the  superimposed 
rolls  which  consists  in 
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Application  MeJ  kaj IMS/J'setUl'Nol.ns.^i;  : 

Mv  invention  relates  to  storage  batteries ‘ asbestos  sheets are'so cbrapre'scil 6jf tlic great  * 
amt  ’wore  patticiilnrly'to  the  mraius  tnr  rap-  pK^mfowhicVjWsamcaWsulnected  nii.l 
a  ratine  and  insulating  the  electrode  elements'-  nnderirlyely'iliey  ari;;mniii(:ime(l,'tliat  the 
of  stonier  battery  cells,  especially  tlibs-e  porbfity';  thereof '  is:  greatly,  redficcd' 'or,  ’  in 
5  the  tv]K>  wherein  nickel  hydroxide  ris  opposed  I  other  words.' the  asbestos •tfieefsliirc rendered 
to  finelv  divided  elect  rotytlrally ’active  twiij  more  impervious’ to  iue\^ii£tge^£f  'tliejlolec-  " 
or  oxide  of  iron  in  an  alkaline  solution  Its  i  trolvte.  Consctjtientljvthe  circulation  of  Ithe  ; 
(he  elect polytc.  Mv  invention  aUo  ridafes.tm1  olectrblyfe'  lVimpaircd  tb  nich- ah- extent  as 
the  method  of  producing  and  treating  inennir  to  effect  V  material  increase;  inthe'inteni.al 
to  for  instituting  and  separating  tlfe’cWrnde;  resistance of  the (  cells.  ;  .  7- 

elements  of  storage  battery  cells.'  1  '  '  >  %  I  linve  -found  thatgreatly  improved  results 

The  principal  object  of  nty  mventimi:5s  t<yi 

produce.  insnlatimt  separators  foC  <he;cl«‘-  chtin,cter.;descrtbcd  msulatmg '.aparating 
trodc  elements  of  borage  battery  cells. which:  sheets  jn; winch'  the- asb^os.  fibre  or  other 
M  will  lic  Of  a  lii-di  iMirnsitv,  specially  when1  insulating  fibre  cmploved  for  such  .sheets  is 
•  .  •  .  m.  ‘  ‘  roat  pressure  as.  fof.ex-  -  combined  or  mixed  with  a  proper  amount  of 

case  of  the  insithittn";iipi^  any '  pf  b 1  ntiinKer  of,aibsttm«»  while' being 


2m!  a  lialtervpilcof  special  cbSstburtiin '  subiectiig'tbe  'asShribledlbattny;  pjle  ^dhe  * 
i,  emploved  in  nhuv  of  the  tisiiaPplate'  .«£ !  final; pressure ^^r'whtch'iHs.mamtained  . 

*  thin  conductive  sheets,  preferably,  formfed^  "a 

^  Sod;i  while  making  the.  asbestos  paper  from  winch  . 


. . iinaf^riill'/.in^ '[  dtic«l'v>vdn  ’  nin^rV 

firm,  close  surfnee'coufact  with  the  respective' 

amount  of  mercury,  and  the  laya-rS  of  ayhve  hen _PrSe  irf  several  thousand  pounds  per 

described  have  been  formed  of  lpng-fibn -  Sr  ”p^ re  thefeik  the  dements  of  the 
asbestos  paper.  I  find  that  the  capacity  of  rijidlv.^ together  by  holts  and 

«  these  cells,  however,  at  bish.fschnmrat^,  ^.^^^^  will;alwavs  be 


Ijaccnt  nickel  sheets  4  and  0, 
ire  dcscrilied.  Each  rod  10  ex¬ 
it  a  sleeve  12  of  hard  rubber  or 
■  nnii-cimdurtiug  material  which 
n  ami  closely  tits  oneninp  pro- 
•  rotl  in  the'iisM-inhletl  elements 
The  nut  11  on  each  rotl  10  is 
ilaletl  frttin  the  niljacelit  pres- 
as  Itv  means  of  a  washer  10 
t  il  riiftU-r  or  other  snituhle  non- 
iiit.-riiil. 

A  is  iiumersctl  in  an  alkaline 
lescribed  above,  to  eliminate  or 
r  most  of  the  salicylic  or  other 
from  the  insulating  sheets  1  and 
the  battery  can  or  cell  container 
!<t  in  the  latter.  Fresh  electro- 
tn  introduced  into  the  cell  con- 
I  the  cell  completed. 


cells,  substantially  as  described. 

6.  Means  for  separating  the  electrode  ele 
ments  of  alkaline  storage  battery  cells  con 
sisting  solely  of  asbestos  mixed  with  a  sub 
stanre  which  is  soluble  in  an  alkaline  solu 
lion,  substantially  as  described. 

7.  Means  for  separating  the  electrode  ele 
ments  of  storage  battery  cells  consistin; 
solely  of  asbestos  mixed  with  a  substanc. 
which  is  soluble  in  a  solution  of  a  hydroxide 
of  an  alkaline  metal,  substantially  as  de 

^fpMcans  for  separating  the  electrode  ele 
ments  of  storage  battery  cdls  comprunng  i 
mixture  of  asbestos  and  salicylic  acid,  sub 
stantially  as  described.  ...... 
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Mv  invention  relates  to  the  extraction  of  .1 
alkali  metal  compounds  from  silicates!  and  .1 
particularly  «o  the  production  of  soluble 
potassium  salts  from  potassium  tearing  rocks 
i  or  minerals,  such  as  feldspar  and  potash 
slates,  and  soluble  lithium  salts  from  lithium  : 
isearinir  rocks  or  minerals  such  as  spodumcne 
and  lepidolite. 

The  principal  object  of  my  invention  re¬ 
in  sides  in  a  simple  and  improved  method  for 
obtaining  alkali  metal  compounds  such  as 
soluble  potassium  and  litluum  salts  from  : 
silicates  containing  potassium  and  lithium, 
in  a  elicaiier  and  more  effective  mnnner  tlian 
is  L<  possible  bv  various  methods  heretofore, 
suggested,  whereby  the  soluhlo  potassium:  or 
litluum  salt  or  other  alkali  metal  compound  - 
mav  lie  practically  produced  or  obtained 
from  such  silicates  on  a  commercial  basis. 

»  Another  object  of  mv  invention  is  to  pro¬ 
duce  the  alkali  metal  compounds,  especially! 
soluble  salts  of  potassium  and  lithium,  by 
suitable  treatment  of  feldspar,  snodumeno 
or  other  silicious  rock  or  material  at  ordi- 
ts  narv  atmospheric  pressure  and  without  beat- - 
ingat  high  temperatures. 

A  further  object  of  my  invcnUon  is  to  pro-  •• 
vide  an  improved  form  of  tank  especially 
adapted  to  be  used  for  the  treatment  of  silt- 
m  cates  in  accordance  with  the  method  dis¬ 
closed  herein. 

Other  objects  and  fratures  of  tny.inven-c 
lion  will  lie  bcrcinafter  more  fully  dc-\ 
ferilied  and  claimed. 

a  Mv  method  is  based  on  the  digestion  of 
feldspar.  spodumcne  or  other  silicate,  with 
litii-.  In  the  methods  heretofore  suggested 
for  the  treatment  of  feldspar  or  other  sili¬ 
cate  with  lime  for  the  purpose  of  producing 
<0  the  soluble  potassium  salt  or  other  Alkali: 
metal  compound,  the  mixtures  of  silicate  ana- 
lime  are  usually  subjected  to  a  high  heat  un- . 
der  pressure.  I  have  discovered,  bowcicr, 
that  1>V  grinding  or  otherwise  reducing  the 
45  silicate  rock  or  minenil  to  a  very  high  degree- 
of  fineness  and  then  bringing  the  same  into 
intimate  mixture  with  the  proper  amoun 
Of  slaked  lime,  the  soluble  potassium  or 
lithium  salt,  or  other  alkali  metal  compound) 
*>  mav l>c  obtained  bv  subjecting  the  mixture  to 
a  very  low  degree  of  heat  under  ordinary 
atmospheric  pressure.  The  rapidity  and  com¬ 
pleteness  of  the  production  increase  enor¬ 


mously  .with,  the  degree  of  fineness  of  the 
silicate,  f  •  .  •  .  .  ;  S5 

In  the  treatment  of,  silicious  material  in 
accordance  with  my  invention  I  preferably 
grind  or: reduce  such  material  to  a’ftnencss 
nearly  equal  to; that, of  clay,  or  substantially 
that  of  precipitated  chalk,  so  that  it  isprac-  co 
lically  in  the  form  of  an  impalpable  powder, 
mix  this  very  finely,  divided  material  with 
caustic  lime,  preferably  in  the  form  of.  milk 
of  slaked  lime;  then  subject  this  mixture  to 
!»  low  heat  at  almospheric  pressure^for  quite  on 

ly  air  ^the  alkali -  metal- and  couvcrt  the 
same  into  a  hydrate,  treat  the  resultant  day- 
like. mixture  or  pulp  in  a  novd  manner  so 
as  to  separate  therefrom  practically,  all  the  70 
soluble  salts  and  water,  and  finally  evaporate 
or  drive  .off  .the;.  water  from. such,. salts. 
These  salts  are  the  alkali  metal  compounds 
sought,  being  in  the  form  of -the  hydrates 
of  such  alkali  metals.  >  •  -;  ;  75 

I  find,  that  the  rapidity  of  production  of 
the  soluble  potassium  or  lithium  salt  or  other 
.alkali  metal  compound  maybe  materially  in¬ 
creased  by  preliminarily  burning  or  igniting 
;  the  feldspar,  spodumeno  or  oUier  silicate  so 
rock  prior  to  the  reduction  thereof  to  the  ex¬ 
tremely  findy  divided  state  and  the  mmng  . 
thereof  .with  the.limc.  .Vivien  the.silicale 
rock  is  subjected  to  jhis  preUmmary  burn- 

maintain,  the  same  for  about  a  half  hour 
at  a-bright  red  heat  but  less  than  that  neces¬ 
sary ‘for  fritting,  allow  the  ignited  rock,  to 
Jd  tl.en^duco  it  to  the.  extremely  no 
finely  divided  or  powdered  conditionforad- 
mixture  with  lime  and  the  subsequent  treat--. 
Sent 1  above  described. ,  ATh.le  under  - some 
circumstances  it  is  advantageous,  to  subject 

IS sHS ' 
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2  of -a  .building  3  in  .which  -the- tank  -  is 
housed;  The  tank- 1' in  which  the  Jmcly  di- 
Tided  silicate  is  treated  with  lime  in.  accord-  _ 
anco  with -my  invention,  is  large,  preferably 
bbing  canaille  of  holding  about  one  thousand 
tons  of  the  mixture  and  is  preferably  cylin¬ 
drical  in  form;  and  the  building  3  may,  of 
course.  ;bc:of  a  size  sufficient  to  house  any 
desired  number  of  these  tanks. 

In  earning  out  my  invention,  a  quantity 
of  the  feldspar,  spodninenc,  or  other  silicate 
to  be  treated,  ground  or  reduced  to  a  fine¬ 
ness  sulistantiafiv  that  of  precipitated  chnlk. 
is  fil'd  mixed  with  caustic  lime  preferably  in 
the  form  of  milk  of  slaked  lime,  the  amount 
of  milk  of  slaked  lime  employed  preferably 
being  such  that  the  caustic  lime  will  lie 
substantially  equal  in  weight  to  the  finely 
divided  silicate  and  the  amount  of  water 
present  in  the  milk  of  lime  being  sufficient 
-to  produce  a  mixture  of  such  fluidity  that 
•ill  the  silicate  will  he  brought  into  intimate 
contact  with  caustic  time.  The  mixture  of 
silicate  and  milk  of  flaked  lime  is  then 
placed  in  the  tank  1;  and  the  contents  of  the 
'  tank  subjected  to  a  continuous  heat,  at  a 
'temperature  below  the  boiling  point  of  the 
mixture  and  profcrablv  at  a  temperature  of 
170°  to  180°  Fahrenheit,  although  this  tem¬ 
perature  is  subject  to  considerable  variance, 
until  most  of  the  potassium  or  lithium  lias 
been  freed  from  the  silicate  and  converted 
into  a  hydrate,  preferably,  for  a  period  of 
■  from  40  to  GO  days.  This  treatment  usually 
-results  in; freeing  from  the  silicate  and  con¬ 
verting  into  a  hydrate  about  857c  of  the  po¬ 
tassium  or  lithium  (where  the  mineral  treat¬ 
ed  is  a  potassium  or  lithium  bearing  silicate) 
depending  upon  the  degree  of  hnoncss  to 
which  the  silicate  has  been  reduced.  In  per- 
'  forming  this  step  of  my  process,  the  propor¬ 
tions  of  caustic  lime  and  finely  divided  sili¬ 
cate  may  be  greatly  varied.  For  example, 
anywhere  from  5  to  15  or  more  parts  by 
weight  of  caustic  lime  may  be  used  with  10 
parts  by  weight  of  silicate.  Where  the 
weight  of  caustic  lime  is  substantially  less 
tlian  that  of  the  finely  divided  silicate,  how¬ 
ever,  the  reaction  between  the  lime  and  the 
silicate  is  much  slower  and  the  percentage 
of  the  potassium  or  other  alkali  metal  which 
it  is  possible  to  free  or  extract  from  the  sili¬ 
cate  is  appreciably  reduced.  With  sueli 
smaller  amount  of  caustic  lime,  a  certain  per¬ 
centage  of  the  potassium  or  other  alkali 
metal  is  freed  from  the  silicate  after  the 
mixture  is  heated  for  a  certain  length  of 


by  the  use  of  an  equal -amount  ,  of  caustic 
limb  will  be  comparatively  small;  1  For  the 
reasons  stated.  I  therefore  prefer  to  employ 
substantially  eqttnj  amounts  by  weight  of 
caustic  lime  and  finely  divided  silicate. 

The  side  walls  and  bottom  of  the  tank  1, 
when  tiie  hitter  is  of  iron,  are  covered  with 
a  non-heat  conducting  material  such  as 
asbestos,  as  indicated  at  4.  to  prevent  the 
loss  of  heat  from  the  mixture  treated  in  the 
tank.  This,  however,  is  unnecessary  in  ease 
a  concrete  tank  is  used.  'Hie  contents  of  the 
tank  may  lie  maintained  heated  at  the  desired 
temperature  and  for  tho  desired  period  by 
any  suitalilb  means  such  as  a  steam  coil  (not 
shown)  disposed  in  the  tank,  or  liy  hot  air. 
which  may  either  be  conducted  beneath  the 
tank  through  suitable  passage  ways  or  con¬ 
duits  formed  in  the  foundation  2,  or  may 
issue  from  a  bank  of  nozzles  5  connected  by 
means  of  pipes  (i  and  7  with  a  suitable  fur¬ 
nace  (not  shown). 

Before  heating  the  mixture  of  silicate  and 
milk  of  lime  in  tho  tank  1,  as  dcserilied 
above,  the  same  i3  covered  with  a  layer  S 
of  oil  of  high  boiling  point  such,  for  ex¬ 
ample.  as  straw  oil  of  the  kerosene  distillates 
or  paraffin  oil,  preferably  the  luttcr.  This 
layer  of  oil  prevents  the  carbonalion  of  the 
lime  and  this  alkali  metal  compound  pro¬ 
duced  from  the  silicate  by  the  reaction  which 
results  from  the  heating  of  the  mixture. 

When  the  reaction  between  the  caustic 
lime  and  silicate  is  completed,  that  is,  at  the 
end  of  the  period  during  which  the  mixture 
is  continuously  subjected  to  heat,  the  oil  8 
and  the  excess  water  which  accumulates 
just  beneath  the  oil.  indicated  at  9,  arc 
drawn  from  the  tank  1  as  by  means-  of  a 
siphon  S  discharging  into  a  suitable  trough 
11.  The  material  remaining  in  tile  tank 
is  now  in  the  form  of  a  mass  of  pulp  10. 


hie  compounds,  water  and  soluble  salts  com¬ 
prising  hydrates  of  potassium,  lithium,  or 
other  alkali  metal,  according  to  the  silicate 
rock  treated,  and  also  more  or  less  caustic 
lime.  A  large  amount  of  fresh  water  is 
now  introduced  into  the  tank  from  above 
so  as  to  obtain  a  considerable  bead  of  water 
on  top  of  the  pulp.  This  water  should  bo 
introduced  very  carefully  so  as  not  to  disturb 
or  become  mixed  with  tnc  pulp.  To  obtain 
this  result  I  may  supply  this  water  to  tlic 
tank  1  from  a  main  pipe  12  through  a  branch 
pipe  13  having  suitably  secured  thereto  and 


a  small  discharge  aperture  communicating  ■ 
with  a  sninll  pipe  15  provided  with  a  valve  i 
15',  and  adjacent  its  edge  with  a  large  open¬ 
ing  through  which  extends  a  large  pipe.  16  ; 
provided  with  a  valve  18',' the  valves  15'  and 
16'  controlling  the  discharge  from  the  tank 
into  troughs  17  and  18,  respectively.  ■  When  1 
the  desired  amount  of  fresh  water  has  been 
introduced  into  the  tank  through  tile  pipe 
13.  the  valve  15'  is  opened.  Thehcad  of 
fresh  water  on  top  of  the  pulp  mixture  now 
acts  as  it  piston  to  displace  the  water  and 
soluble  salts  from  such  mixture  and  force 
the  same  from  the  tank  1  through  the  small 
central  aperture  in  the  bottom  of  the  tank 
and  the  small  pipe  15.  In  order  to  prevent 
any  of  the  very  fine  silt-like  solid  material 
of’ the  pulp  mixture  being  forced  from  the 
tank  through  tiic  pipe  15,  o  screen  20  of. 
iieavv  porous  fibrous  material  is  disposed 
just  ’above  the  bottom  of  the  tank  so  as  to 
cover  all  of  the  latter  except  the  opening 
through  which  the  large  pipe  1G  projects. 
"  The  upper  side  of  the  bottom  of  the  tank 
is  provided  with  numerous  channels  21  ra¬ 
diating  in  all  directions  from  a  recess  22 
with  which  the  small  central  aperture  and 
the  small  pipe  15  communicate.  Tho  screen 
“  20  permits  the  ready  passago  therethrough 
of  the  liquid  containing  salts  in  solution, 
which  is  displaced  from  the  pulp  mixture 
bv  the  bead  of  fresh  water,  but  docs  not 
permit  the  pulp  itself  to  pass  therethrough, 
-*  while  the  channels  21  act  to  conduct  this 
displaced  liquid  to  the  recess  22  and  the 
small  discharge  pipe  15  and  accordingly 
prevent  nnv  retarding  of  the  displacing  ac¬ 
tion  of  the  hcad  of  fresh  water  which  might 
"  otherwise  result  from  such  liquid  accumu¬ 
lating  on  the  bottom  of  the  tank,  especially 
at  imints  remote  from  said  recess.  The 
screen  20  and  tlic  channeled  bottom  of  tho 
tank  here  function  in  a  manner  similar  to  a 
'  unit  or  cell  of  a  filter  press.  The  displacing 
of  the  water  and  soluble  salts  from  the  pulp 
mixture  as  described,  results  from  the  per¬ 
colation  of  the  fresh  water  through  the  mas 
of  solid  material  in  such  mixture,  which 
material  while  it  is  exceedingly  finely  di¬ 
vided.  is  not  in  a  colloidal  state.  Such  dis¬ 
placement  is  effected  without  any .  matonal 
mixing  of  the  fresh  water  with  the  water 
and  soluble  salts  of  the  pulp  nurture.  *  or 
‘  example,  where  the  pulp  mixture  has ;  a  deptn 
of  several  feet,  the  fresh  water  introduced 
■  >  of  this  mixture,  ns  de- 


PJPO  iS.-Tvhilo  at  the  same  tone'ithe  fresh 
water  wilbbceorte  mixed  hrith'  theiliquid  of 
the  pulp  mixture  to  a  depth  of  only  a  few 
inches.  The  head  of  fresh  water  is  main¬ 
tained  on' tlic  pulp  mixture  until  the  liquid  70 
forced  fr6m  the  small  pipe  15  contains  prac¬ 
tically  no  soluble  salts  of  potassium,  lithium 
or  other  alkali' metal,  which ‘requires  many 
days,  usually  about  two  ‘weeksi;  The  valve 
Hpis'now' closed  and- the  liquid  which  has  7a 
been  discharged  therefrom  into  the  trough 
17  is  suitably  treated,  preferably  by  what  is 
khowh  as'tlmfriple-effect  evaporation  proc¬ 
ess,  to  obtain  the  hydrates  of  potassium, 
lithium,  or  other  alrnli  metal  in  a  dry  or  so 
solid  state. 

The  valve  16'  of  the  tank  1  is  then  opened 
and  the  solid  material  remaining  in  tho  tank 
is  removed  as  by  blowing  or  washing  the 
same  through  the  large  pipe  16  by  means  of  as 
a  stream  of  water.  The  material  thus  re¬ 
moved  contains  practically  no  potassium, 
lithium,  or  other  alkali  metal  compounds, 
and  in  so  far  ns  the  purposes  of  the  present 
invention  are  concerned,  is  waste. 

The  tank  1  is  now  ready  for  another  batch 
of  the  mixture  of  silicate  and  milk  of  lime 
to  be  treated  as  described  above. 

Having  now  described  my  invention,  what 
I  claim  ns  new  and  desire  to  protect  by  Let¬ 
ters  Patent,  is  as  follows: 

1.  Tho  herein  described  method  which 
consists  in  mixing  milk  of  lime  with  finely 
divided  silicate  containing  an  alkali  metal, 
subjecting  the  mixture  to  sufficient  heat  to 
free  substantially  all  of  the  alkali  metal 
from  tho  silicate,  and  then  subjecting  the 
resultant  mass  to  a  head  of  bamd  sufficient 
to  remove  therefrom  by  displacement  the 
water  and  soluble  salts  therein,  substantially 

^iTholiercin  described  method  which  con¬ 
sists  in  mixing  finely  divided  silicate  con¬ 
taining  an  alkali  metal  with  milk  of  lime, 
subjecting  the  mixture  to  sufficient  heat  to 
free  tho  alkali  metal  from  the  silicate,  re¬ 
moving  the  excess  water  which  accumulates 
on  top  of  the  mixture,  and  then  subjecting 
*be  resultant  mnss  to  a  head  of  liquid  suf- 
ficientto  remove  therefrom  by  displarement 
IS  water  and  soluble  salts  therein,  substan- 

‘‘^e  toehi  described  m«W  which  cpn- 
siA  in  mixing  caustic  lime  and  water  with 
finely  divided  f 'cate.“n^?#a“yer  of 
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METHOD  OP  PRODUCING  SOUND-BECOBD  TABLETS.  ‘-Ji-  V!^; 

giSnolng.  Application  Sled  October  5,  1128.  Serial  No.  m.JH..  I 

Jty  invention  relates,  generally  to  tlic  pro-  impress  tie  record  fhoein  and  to  britigtiie  “ 
dn-tion  of  .-omul  record  tablets  and  more  par-  surface  layer  of  record  receiving  material  to 
•  licnlarlv  to  an  improved  sound  record  tablet  die  final  hardened  infusible  andi'msolubU 
rfftefelfcon  type  and  the  method  of  produe-  state-,.- The  suing  or  priming  coating  leaves 
t  but  the  name.  A  ««*rd  tablet  of  this  the  blank  very  rough,  os  the  varnish  of  tliis  ' 
ivpe  comprises  u  blank  consisting  of  a  main  coaUng^sinks  or  reab  more  br  leffi,;»n<l  “ 
Mv  portion  formed  of  a  Mutable  filler,  such  sometimes  almost  entirely,  into  the'  material 
»s  i  mixture  of  wood  flour  and  powdered  of  thc'blank.  depmding.ohiflie.Mriityj'o'f 

-  chalk,  mixed  with  a  comparatively  small  die  latter  and  other  conditions.'  .  The  second 
Bcmount  of  a  suitable  binder  ami  plasticity  or  final. coating, oftlio  slieUac.of, y«™»h, 

.cent,  such  ns  a  shellac  or  resin,  and  having  lwt^.-imr^a:sn^Ww.9iMr  :: 
» surface  iaver  or  wjieer  for  receiving  the  on  the  blank  wlndi  issmooth  and  uniform,™ 
n*  «nl  impnkshm  formal  of  a  material  com-  texture  and  Tvhich  apparenUy  constitutes  an 
prising  ingredients  which  react  upon  the  are  entirely  satisfactory,  record  receivipg  Me 
MHi  -ation  of  Mifiioi.-nt  heat  to  form  a  final  iacc.  It  hns  developed,  however,  that  sound 
hardened  infusible  and  insoluble  comiensa-  record  tablets  produced  a? described dts  7 
linn  muduct  The  material  from  which  tue  tenoratc  bccauso  of. the  fact, that,  vnth.fhe 
veneer  is  formed  mav  consist  of  any  fusible  -passage;  of  time'  dte.atrface  &***.■&**& 
M  phcn'dic  origin,  mixed  with  any  too-  shrink  toyuch  an  extent  and  become  so  rough 
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hacking  with  a  surface  layer  or  veneer  of  rec-  P ’4  ““  6 ^ locations  ofthe.succes- 

KS  refe^r 

-  rend*  and  drvinc  such  coating  in  tl.e  n.r  fi^t  fonued,]™  ^  and-hMfflgffiW, 
sufficiently  to  set  it.  and  thereafter  pnrliaJ >.  .j  ^reto  a  priming 

'"ring  the  surface  Inver  or  veneer  to  bring  d  '“arnlsh  ieferrcd  to  «boye,!t_p«  ^  ~ 

t’t.l^llr^.re  ta^Crd--; 

printing  mold  with  the  application  of  heat  to  '» 


n"n  tablet  adapt- 
mil  record  grooTe, 

sizing  coating  of  115 
ibio  condensation 
lity  of  additional 
Irving  the  coated 
ions  of  successive 
urntion  of  succes-  120 
sivelv  increasing. 

“jga*- 

ingntabletadapt- 
und  record  grooTe,  Its 

to  a  suitable 

•  sizing  coating  of 

•  condensation  bs- 
of  additional  coat- 
stantially  the  same  iw 


4°Thcmcthod  of  producing  a  tablet  adapt-  latter  Tn  which  said  binding  material  is  also 
I  to  beTmpre-sed  wit  h  a  sound  record  groove,  soluble  and  then  a  plurality  of  add  onal 
^"ISin  applying  to  a  sK,ly 
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lion,  attwjtiofl  is  Ouvclul  to  Um  ilrowut 
accompanying  ami  forming  11  I’111'*  " 

specification,  ami  in  which :  .  . 

Figure  1  is  a  plan  view  of  a  receiving  ap 
para  tils  in  accordance  with  niv  invention; 


Fig  ’  3  is  an  enlarged  detailed  sectional 
1  view  of  the  mounting  for  the  receiver; 

Fi".  4  is  an  enlarged  view  m  elevation, 
partly  in  section,  of  the  friction  wheel  or 
cylinder  and  the  mounting  therefor,  em¬ 
ployed  in  the  apparatus  shown  in  Figs.  1 
-•  and  2;  and  .  . 

Fig,  6  is  an  enlarged  view  in  aluvallnn, 
partiv  in  section,  of  the  friction  wltcel  or 
cylinder.  the  friction  spring  arm  engaging 
the  same  and  the  menus,  for  adjusting  tlic 
pressure  with  which  said  arm  engages  tlie 
wheel.  . 

Referring  to  tho  drawing,  the  apparatus 
an  sliown  consists  of  a  receiving  device  K 
and  a  motor  Jl  for  rotating  tho  friction 
'  wheel  of  the  receiving  device.  The  receiv¬ 
ing  do  vice  lias  a  suitable  supimrting  frame 
consisting  of  a  base  portion  1  and  a  standard 
2.  A  diaphragm  casing  or  sound  box  3  is 
secured  to  tho  standard  2  of  the  frame  by 
screws  4,  4,  said  casing  or  sound  hot  having 
a  diaphragm  is  secured  therein  iu  a  conven¬ 
tional  manner  and  being  provided  with  u 
liollow  outstanding  shouldered  neck  A  to 
whipli  a  horn  or  like  amplifying  device  is 
”  adapted  to  be  applied.  Reference  characters 
G  and  7  represent  spared  anus  extending 
rearwardly  from  the  standard  2  and  prefer¬ 
ably  formed  integrally  therewith,  (huso  arms 
being  provided  at  tlwir  inner  or  rear  etuis 
~  with  aligned  bearings  8  and  0.  A  shaft  10  js 
journaled  in  the  hearings  8  ami  9  anil  lias 
suitably  secured  (herein  between  said  lienr- 
ings  a  friction  wheel  or  cylinder  11  molded 
from  a  suituhle  finely  iliriiled  non-cnteluet- 
‘  ing  porous  material."  A  friction  nieinlier  12 
preferably  in  the  form  of  a  spring  ana 
formed  of  conductive  metal,  is  suitably  se¬ 
cured  at  one  end  to  the  center  of  the"  dia¬ 
phragm  5  and  the  free  end  tlwcof  is  provid- 
;  cd  witli  a  portion  12'  formed  of  palladium  or 
platinum,  preferably  the  former,  rusting  or 
liearing  on  the.  surface  of  the  friction  wliecl 
11.  The  base  jwrtiop  1  of  the  supporting 
frame  is  provided  rearwardly  of  tlic  friction 
'■  wheel  11  with  a  standard  )3  to  tlui  upper  end 
(if  which  is  secured,  as  by  means  of  a  screw 
14  and  a  member  til,  »  spring  arm  11).  The 
i  arm  10  extends  forwardly  over  the  friction 
wheel  11  and  is  provided  adjacent  its  free 
1  end  and  on  the  under  side  thereof  with  a 
hearing  piece  17  having  a  V-sliapod  recess 
or  seat,  said;  bearing  piece  being  opposed 
to  a  like  bearing  piece  18  secured  to  the  free 
end , .portion  of  tile  spring  friction  arm  12 
’’  at »  point  on  the  upper  side  thereof  opposite 


till-  palladium  hearing  portion  12'.  .Refer¬ 
ence  riiarartor  19  represents  a  member 
formed  of  hiirif  insulating  material,  prefer¬ 
ably  ivory,  which  is  disposed  lietween  the 
arms  12  and  Hi  and  has  flat  tapered  ends  70 
or  knife  edges  respectively  engaging  the 
V-shnped  recesses  or  seats  in  the  liearing 
pieces  17  and  JS.  The  member  15  has  11 
lateral  extension  20  spaced  slightly  from 
the  spring  ami  1C  and  through  which  a  75 
,  screw  20'  having  a  knurled  head  is  threaded. 
Tho  lower  end  of  screw  20'  is  adapted  to 
oonlact  the  spring  arm  1G,  mid  it  is  obvious 
that  the  pressure  with  which  tlic  friction 
arm  12  engages  the  surface  of  the  friction  so 
,  wheel  Jl  may  lie  readily  regulated  by  prop- 

■  erlv  adjusting  tliis  screw. 

The  supporting  frame  of  the  receiving 
i  device  II  is  preferably  fnrinrd  of  conductive 
1  metal  and  is  secured,  as  bv  means  of  screws  so 
21,  to  a  base  22  preferably  formed  of  wood 
1  or  other  suitable  nnn-c«iidnrtiog  material. 

:  In  order  u>  prevent  shocks,  jars,  vibrations. 

1  etc.  occurring  in  the  neighborhood  of  the 

i  to  and  impairing  the  quality  of  tho  repro- 
[  duet  ion  obtained,  llie  base  22  for  the  re- 
;  cciving  device  is  supimrted  on  11  mounting 
'  having  all  parts  tliereof  which  engage  the 
:  base  formed  of  suituhle  resilient  rubber-like  113 
.  material,  preferably  simnge  rubber.  As 

1  sliown,  tin-  bare  22  rests  on  a  large  rectangu- 
1  lar  piece  or  mass  23  of  sponge  rubber  which 
t  is  mounted  on  11  suitable  rup)M>rt  21  ami  is 
i  held  in  proper  positimi  on  said  support  by  " 
;  means  of  a  wooden  mlnngitbir  frame  25 

■  which  is  secured  to  the  support  21  by 
>•  brackets  26.  Two  thick  elongated  mnnheis 
>  27  of  sponge  rublier  are  also  disiaiseil  within 

i  the  frame  25  atsive  the  l/Ose  22  and  engage  1< 
t  the  hitter  adjacent  the  front  juid  rear  of 

-  the  .supjHirliiig  frame  of  llie  receiving  de- 
l  vice.  1  wo  woollen  hare  28  respectively  cn- 

-  gage  the  upi>er  faces  of  tJjc  slwnge  rublier 

!  luemlaii-s  27  mid  are  adjustably  reciired  to  11 
1  the  cuds  of  the  frame  25  by  limans  of  screws 

-  29.  It  will  be  apparent  Hint  the  rigidity 

■  under  which  the  receiving  device  uiul  its 

■  supporting  frame  are  held  between  the 

•  sponge  rulibrr  musses  23  and  27.  or  in  oilier  11 

•  words,  the  effertive  rmilirnry  of  the  innunt- 
I  ing  for  the  receiving  device,  may  lie  regu- 
;  luted  by  adjustment  of  the  screws  29. 

1  The  receiving  device  It  is  ujiinccted  hi 
I  tile  radio  s|a-ukillg  circuit  nr  the  lucal  re-  " 
'  cciving  circuit  hv  this  two  leads  Jit)  and  31 
1  which  are  respectively  connected  by  binding 
1  posts  ;i2  to  t  wo  conducting  uiemliere  33  and 
;  31,  the  conducting  member  33  being  secured 
1  by  «  screw  35  to  the  base  22  and  being  pro- 
t  Yided  with  an  upstanding  conducting  rod 
1  3G  which  is  electrically  connected  to  the 
1  spring  friction  arm  12  by  111, 11ns  of  a  lead 
!  37  and  I  lie  conducting  uieiulier  31  being  con- 
:  ncctcd  by  a  sercw'38  to  the  base  portion  1  of 


the  conducting  frame  of  the  reccivingdcvicc. 
The  conducting  member  33  is  spared  from 
the  base  portion  1  of  tho  frame  of  the  re¬ 
ceiving  device  so  as  not  to  lie  in  electrical 
5  contact  therewith.  The  friction  wheel  11  is 
mounted  with  n  tight  fit  on  the  reduced  por¬ 
tion  of  a  shouldered  sleeve  or  hollow  man¬ 
drel  10  and  is  firmly  held  thereon  between 
tlic  shoulder  H  and  a  washer  42  by  means  of 
It  1  nut  43.  the  said  sleeve  or  mandrel  40  being 
•eciiml  to  the  shaft  10  by  a  set  screw  44. 
The  shaft  10  is  mounted  in  its  hearings  Sand 
9  so  as  to  be  capable  of  longitudinal  move¬ 
ment.  but  is  yieldingly  held  against  such 
U  movement  with  the  sleeve  or  mandrel  40  in 
engagement  with  the  liearing  8  as  by, means 
of  a  spring  45  secured  at  one  end  to-'tho 
frame  of  the  receiving  device  and  having  its 
free  end  engaging  the  end  of  the  shaft  10 
si  which  extends  outwardly  from  the  liearing  9. 
The  other  end  of  shaft  10  extends  outwsralv 
fnun  the  liearing  8  and  is  connected  through 
a  flexible  coupling  C  with  a  motor  driven 
shaft  47.  the  said  shaft  47  lieing  rotatably 
S  mounted  in  aligned  bcarinp  48  formed  at 
the  upper  ends  of  standards  49  with  which 
an  extension  of  the  frame  of  motor  31  is 
provided,  llie  shaft  47  is  designed  to  be 
slowly  rotated  by  tho  motor  M  through  worm 
51  gearing  comprising  a  worm  wheel  50  and  a 
worm  51.  which  are  respectively  secured  to 
the  shaft  47  and  the  motor  shaft  52.  The 
motor  frame  is  suitably  secured  to  a  rectan¬ 
gular  base  53  having  adjacent  its  corners 
3  flattened  enlargements  54.  The  motor  M  is 
carried  by  the  support  or  base  24  on  which 
the  receiving  device  It  is  mounted,  and  To 
further  insure  against  the  receiving  deviee 
Icing  affected  bv  the  hum  and  vibrations  of 
(1  the  motor,  the'  latter  is  supported  from 
said  base  24  hv  vieldable  resilient  mounting 
means.  As  shown,  this  mounting,  means 
comprises  wooden  blocks  55  resting  on  the 
support  or  laiso  24  and  pairs  of  thick  soft 
u  rulioer  washers  5G  respectively  mounted  on 
the  blocks  55  and  let  wren  which  the  enlarge¬ 
ments  54  of  the  motor  base  53  nrc  positioned. 
Bolts  57  extending  through  the  enlarged 
portions  5-1  of  the  base  53  an"  the  corre¬ 
al  spending  washers  50  and  blocks  55.  alsoi  ex¬ 
tend  through  the  supiiort  24  into  recesses  58 

formed  in  the . lersido  of  said  support,  and 

serve  to  serure  the  motor  and  its  resilient 

. . Ill  ing  menus  to  said  support.  Suitable 

s  washers  are  provided  between  the  heads  of 
the  lulls  57  and  the  upisw  rubber  washers  5G 
and  also  between  the  nubs  59  threaded  on  the 
lower  ends  of  the  lulls  and  the  bottoms  of 
the  recesses  58.  The  flexible  coupling  C  ij 
“  of  conventional  form  and  comprises  spaced 
discs  GO  and  G1  secured  to  the  adjacent  ends 
of  the  shafts  10  and  47.  a  suitable  flexible 
member  G2  such  as  a  leather  strip  extending 
transversely  of  the  disc  60  and  secured  by 
*5  pins  to  said  disc,  and  spaced  pins  63  extend- 


lb5  fl0nT.|h-Ji?C®1  "dd  arranged  td aignge 
?n,  »PP««ite  sides'  tad 
adjacent  , the  encls  thereof?  This  flexible 
reuplmg  further  serves  to  prevent  tlie  thins- 
mission  of  the^motor’ hum  and  vibrations  to  r 
tne  receiving  device  and  also  renders  it  un- 
!*•  *?:  “reWly  «lign  -  the  -  shaft''  47 
wheel  1L  *  '*ft  10<  “Tyng  tlie  friction 
The  path  of  the  current  through'  the  rc-  " 
cemng  device  B  is  as  follows:  From  one 
side  80  of  the  radio  speaking  circuit  or  local 
receiving' circuit  through'  one  binding  post 
■  ffi,  conducting  member  33,; rod  36;lead  37, 
friction  arm  12.  and  the  palladium  contact  " 
piece  12*,  '  to '  the :  friction  '  wheel  ’  ll;  Then 
1  through  wheel  ill,1  mandrel  40;  shaft  10,'  the 
conducting1  frame  of  the -receiving  device, 
screw  38,  conducting  member  34  and  the 
other binding  post  32  back  to  the'  other  side  r 
31  of  the  circuit.'  As  indicated  above,  the 
motor  3I:  is  operatively  connected  through 
the  worm  gearing  50  and  '51,  shaft  47' and 
coiipling  C,  tii  the  shaft  10  so’ as  to  rotate  the 
latter  and  lhe;  friction- wheel;  11  secured 
.thereto’  at  a  slow  rate.  When  the  friction 
wheel. 11  is  thus  rotated  and  the' pressure' of 
the  arm  12  Thereon  has  been  properly  ad¬ 
justed  by  mahipulation  of  the  screw  20'  the 
diaphragm  5  will;  under  what  I  believe  to  be 
the  effects  of  osmotic  action,  be  rapidly  ri¬ 
brated  in  accordance  with  the  current  pulsa¬ 
tions  or  variations  in  the  radio  speaking  cir¬ 
cuit  or  local  receiving  circuit  containing  the 
leads  or  conductors  80  and  31,  in'  the  manner 
hereinbefore  described.'  Such  vibration  of 
the  diaphragm  5  will  of  conrse  result  m  an 
audible  reproduction,  which,  if  desired,  may¬ 
be  further  amplified  by  a  horn  mounted  on 
the  neck  A  of  the  diaphragm  casing  or  ■ 
sound  box 3.  ' .  '"",V ' 

I  have  found  that  the  efficiency  and  sen¬ 
sitiveness  of  the  receiving  device  and 'the 
quality  of  the  reproduction  thereof  depend 
to  aijpvat  extent  on  the  construction  of  the 
friction  whcel.41  and  tlie  material  of  which 
it  is  formed.''  It  is  important  that  Ino  fric- 
tioh  wheel  be  made  as  hard  «  practicable 
and  be  provided  with  an  exceedingly  smooth 
tracking  surface  in  order  to  prevent  wearing 
thereof  and  of  the  palladium  bearmwpor- 

I  have  conducted  numerous  exiicnincnts  am 
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.  the  form  of  u  cylinder  sowowlwj  larger  in 
■  ,  diameter  than  that  of  the  finished  wheel, 

under  high  pressure,  preferably  under  a 
pressure  varying  from  about  <i,000.tu  10,000 
3  pounds  per  square,  incli  according  to  the 
current  to  lie  used  in  the  circuit  in  which 
the  receiving  device  is  to  be  connected. 
This  cylinder  is  then  bored  axially  anti  its 
ends  'are  faced  off.  Tiie  cylinder  is.  flow 
10  mounted  with  a  close  fit  on  the  sleeve  or 
mandrel  40  referred  to  above,  and  is  firmly 
;  secured,  to  the  mandrel  against  the  shoulder 
41  by  means  of  the  washer  42  and  nut  43, 
.as  explained  above,  after  whirh  it  is  turned 
13  down  true  to  the  desired  diameter,  prefer¬ 
ably  to  a  diameter  of  live-cigldhs  of  an  inch. 
■Thainundrcl  with  the  wheel  thereon  is  then 
put  in  a  lathe  and  the  cylindrical  surface 
.  of  the  wheel  is  provided  ocfltrally  thereof 
so  with  a  smooth  iiolishcd  tract  by  liohling 
a  smoothing  wheel  thereagninst  under  a  con¬ 
siderable  pressure  while  tue  mandrel  is  rap- 
;  idly,  rotated.  :  The  mandrel  40  and  wheel 
11 'are  then  removed  from  the  lathe  and 
S3  potassium  hydrate  is  iucorjMinited  with  tile 
,  .material  of  the.  wheel,  or  at  least  witii  the 
:  material  of  tite  surface  jiortion.of  tiie  wheel, 
as  by  immersing  tiie  wheel  in  an  approxi¬ 
mately  twenty:  per  cent,  (20%)  solution  of 
.  ao  potassium  hydrate  for  a  period  of  from  five 
to  seven  seconds  and  then  drying  the  same 
for.’  about  onb-lialf  hour.  Tiie  mandrel  40 
wjtll  the  friction  wheel  U  thereon,  is  then 
mounted  in.  the  receiving  device  K  on  the 
■  :.i  shaft  10,  which  closely  fits  the  opening  in 
the  inundrel,  and  is  secured  to  said  shaft 
..by  the  set  screw  44  in  such  position  that 
the  palladium  bearing  portion  12'  on  tlic 
end  of . the  arm  12  will  engage  the  smooth 
,-..|0  -polished  track  formed,  on  the  cylindrical 
surface  of  the  friction  wheel. 

The  receiving  apparatus  constructed  and 
arranged  as  described  atiove  is  very  sensi¬ 
tive  to  weak  currents  and  will  greatly  a ut¬ 
il  phfy  the  edicts  of  the  variations  or  [UiLa- 
tions  in  such  currents.,  I  have  found  where 
hardly  any  results  uro  obtainable  with  (he 
use  of  the  ordinary  ear-phones  in  radio  re¬ 
ceiving  sets,  a  loud, reproduction  can  he  oli- 
jo  tained  wlien  my  improved  receiving  appa¬ 
ratus  is  used.  .Moreover,  such  reproduction 
is  dear  anti  of  good  quality,  and  by  reason 
of  the  special  mountings  for  the  motor  and 
receiving  device  and  the  flexible  coupling 
55  iKtwevn  (lie.  latter,  thu  reproduction  is  prac¬ 
tically  unaffected  either  lay  tlm  motor  hum 
and  vibration  or  by  other  extraneous  shocks, 
jure,  vibrations,  etc.  It  is  important  that 
the  friction  wheel  11  be  maintained  in  a 
co  moist  condition  so  that  the  apparatus  will 
properly  operate,  and  to  insure  this  it  is 
merely  necessary  to  dispose  a  vessel  con- 
taimng  water  or  a  wet  sponge  in  the  vicinity 
of  the  wheel. 

03.  ,  While  I  have  specifically,  described  a  pre¬ 


ferred  embodiment  of  my  ini  proved,  receiv¬ 
ing  apparatus,  and  .the  method  of  forming 
and  mounting  the ,  friction  wheel  thereof, 
it  is  to  he.  understood  ..Hurt,  the  same  are 
subject  to  numerous  changes  ami  modifica¬ 
tions  without  depakure  from  tlic  spirit  of 
the  invention  or  the  scope  of  the  appended 

Having  now  described  .my  :  invention, 
what  I  claim  as  new  and  desire  to.  protect 
by  Letters  Talent  is  as  follows: 

"  1.  Means  for  converting,  electrical  varia¬ 
tions  into  corresponding  mechanical  move¬ 
ments  comprising  a  memlier  having  a  fric- 
tionallv  engaging  surface  of.  magnesium 
oxide,  substantially  as  described. 

2.  Means  for  converting  electrical  varia¬ 
tions  into  corresponding  mechanical  move¬ 
ments  comprising  a  member  having  a  Iric- 
t  tonally  engaging  surface,  of  light,  calcincii 
magnesium  oxide,  substantially  as  described. 

.  3.  Means  for  converting  electrical  varia¬ 
tions  into  corresponding  mechanical  move¬ 
ments  cooperating  friction  members .mounted 
for  relative  movement,  one  of  which  mem¬ 
bers  is  formed  of  magnesium  oxide  and  is 
a-luptcd  to  conduct  electric  current,  substan¬ 
tially  as  described, 

4.  A  wheel  adapted  for  inclusion  in  an 
electric  circuit  and  for  frictional  engage¬ 
ment  with  another  member,  said  wheel  com¬ 
prising  a  molded  mass  of  magnesium  oxide 
and  imving  potassium  hydrate  incorporated 
with  thu  material  thereof,  substantially  as 
described. 

3.  A  wired  tubipted  for  inclusion  in  an 
electric  circuit  and  for  frictional  engage- 
.meut  u  ilh  another,  member,  said  wlicrj  hav¬ 
ing  a  frictionally  engaging  surfaoe  portion 

magnesium  oxide  with  which  potassium 
hydrate  is  incorporatcil.  sulistantiallv  ns  dc- 
scribciL  .  ’ 

0.  A  wheel  adapted  for  iucliision  in  an 
electric  circuit  and  for  frictional  engage¬ 
ment  with  itiiuiher  jucmiicr.  saitl  wheel  tioui- 
prising  a  mass  of.  iiiagneeium  oxide  molded 
under  a  high  pressure,  potassium  hydrate 
being  incorporated  with  the  material  of  the 
surface  portion  of  said  -wheel,  said  wheel 
having  a  polished  cylindrical  fncliomilly  en¬ 
gaging  surface,  substantially  as  described. 

7.  A  wheel  adapted  for ’inclusion  hi  an 
electric  circuit  and  for  frictional  engage¬ 
ment  ®"'*h  another  number,  said  wheel  eoni- 
prising  a  mass  of  magnesium  oxide  molded  ‘ 
into  cylindrical  form  under,  a  pressure,  of 
several  thousand  pounds  per  square  inch, 
potassium  hydrate  being  incorporated  with 
the  material  of  the  surface  portion  of  said 
wheel  and  the  cylindrical  surface  of  the  :  ' 
wheel  being  turned  true  and  polished,  sub¬ 
stantially  an  described. 

6.  The  method  of-  producing  p  friction 
wheel  for  apparatus  of  tlic  character  de¬ 
scribed,  which  consists  in  molding  a  mass  of 


ber  and  bearing  o 
member,  and  means 
sure  with  which  the 


iratory  member  anil 
of  palladium  benr- 
icr,  substantially  as 


member  formed’  of  magnesium  oxide  and 
maintained  in  a  moistened  condition,  the 
.-urfare  portion  of  said  member  having  po- 
tas-ium  hydrate  incorporated  therein,  anil  a 
memlier  connected  to  said  vibratory  member 
and  bearing  on  the  surface  of  said  movable 
friction  memlier,  substantially  as  described. 

12.  In  apparatus  of  the  character  de¬ 
scribed.  a  vibratory  memlier,  a  movable  fric- 


tne  current,  substantially  as  described. 

14.  Tiie  method  of  producing  a  friction 
wheel  for  apparatus  of  the  character  de¬ 
scribed  which  consists  in  molding  a  mass  of 
magnesium  oxide  in  cylindrical  form  under 
a  pressure  of  from  about  6,000  to  about 
10,000  pounds  per  square  inch,  incorporating 
potassium  hydrate  with'  the  magnesium 
oxide  of  which  the  cylinder  is  formed,  then 
drying  the  cylinder,  turning  the  cylinder  “ 
true  and  polishing  the  cylindrical  surface 
thereof,  substantially  us  described. 

This  specification  signed  this  2nd  day  of 
February,  1925. 

THOS.  A.  EDISON. 


thus. 


KDISOX. 
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nature  of  shrubs,  notably  guayule, 


u  treatment  of  such  plants  when  they  reach  the  make-up  a  large  amount  of  h 
proper  condition  of  growth,  to  extract  the  terial.  This  woody  material  c 
rubber  therefrom,  has  been  carried  on  exten-  no  appreciable  quantity  of  ni 
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is  particularly  directed  to  the  extraction  of  My  process  is  an  improvement  on  that  here, 

rubber  from  small  plants,  such  as  herbs  and  inbefore  described  anl?s Si  dSd 
«  shrubs,  ha«nB  but  a  small  content  of  rubber,  for  the  treatment  of  pla^tf Kidi  tS  ™b-  ss 
The  principal  object  of  my  invention  is  to  her  content  is  very  small,  as  for  exiunple from 
Pu  V!!  °„n.,J  ,"’Provcd  P"**5?.  preferably  in  1%  down  to  y2  of  1%  or  less.  M^impiWed 
which  all  the  steps  can  be  camcdout  mecham-  process  may  be  conveniently  divided  into  two  ' 
cally,  which  renders  the  extraction  of  rubber  stages  which  may  be  appropriately  termed  the 
0  from  plants  in  which  the  rubber  content  is  “debarking  and  depithing”  stage.  and  the  so 
verv  small,  commercially  practicable.  “extracting”  stage. 

The  production  of  rubber  by  the  growth  A  majority  of  those  plants  which  may  bo 
and  cultivation  of  certain  small  plants  in  the  readily  grown  and  cultivated  and  which  con- 
1  ’  tain  rubber  in  small  quantities,  have  in  their 

large  amount  of  hard  woody  ma-  ss 
s  woody  material  usually  contains 

.  - . — .. -  - , . — xble  quantity  of  rubber,  the  latex 

sivcly  for  a  good  many  years.  One  process  or  rubber  material  being  almost  entirely  con- 
commonly  employed  in  obtaining  rubber  from  tabled  either  in  the  baft  or  in  the  bark  and 
“  such  plants  is  as  follows:  The  plants  when  pith.  In  accordance  with  my  improved  proc-  to 
they  reach  the  desired  condition  are  reaped,  ess  I  first  treat  the  plants  so  as  to  separate  the 
dried,  and  then  crushed  by  passing  the  same  portion  thereof  containing  practically  no  rub- 
through  crushing  rolls  or  other  suitable  ma-  ber,  that  is  the  hard  woody  material,  from  the 
chincry,  after  which  the  entire  crushed  meg  rubber  containing  portion  thereof,  namely, 
is  reduced  to  a  very  fine  pulp  in  ball  mills.  the  bark  and  pithy  material,  and  then  further  75 
The  pulp  thus  produced  is  transferred  from  treat  only  the  latter  portion  for  the  purpose 
the  ball  mills  to  tanks  and  allowed  to  settle  of  extracting  the  rubber  therefrom, 
until  the  woody  material  contained  in  the  ,In  carrying  out  my  improved  process  the 
pulp  becomes  water-logged  and  sinks  to  the  plants  to  be  treated,  after  being  reaped  and 
*>  bottom  of  the  tanks.  During  this  settling  dried,  are  first  crushed  so  as  to  open  up  the  so 
operation  most  of  the  rubber  particles  present  P*th  reams  and  break  the  bark,  as  by  passing 
inthe  pulp,  which  particles  are  agglomerated  the  plants  through  mushing  rolls  or  other 
by  the  action  of  the  ball  mills  in  producing  suitable  machinery. 

.  the  pulp,  riso  to  the  surface  of  the  wal 
the  tanks  and  are  floated  off.  In  this  co 

tion  it  is  noted  that  the  rubber  particles  are  md  ^y  material _  . 

lighter  than  water  and  also  tighter  than  the  ^  does  not,  appreciably  soften  or 

water-logged  woody  material.  affect  the  hard  woody  material.  The  entire 

l  The  process  just  described  is  extensively  mttss  0f  jj,aterial  is  then  introduced  into  (mo¬ 
used  where  the  plants  treated  contain  a  con-  or  more  water-filled  ball  mills  equipped  with 
siderablo  quantity  of  rubber,  as  for  example  hut  a  small  number  of  balls,  and  subjected 
8  to  10%  by  weight:  but  is  of  no  value  where  to  the  action  of  such  mills  until  the  bark  and 
the  rubber  content  of  the  plants  is  small,  as  pithy  material  are  practically  entirely,  sepa^ 

i  for  examplc2%orlessby  weight, becauseof  the  rated  from  the  hard  woody  material.  This 

fact  that  with  this  process,  as  well  as  with  sim-  woody  material  m  many  plante  omshtutra 
ilar  processes  heretofore  used,  the  rubber  con-  as  much  w  eighty  jw^t  (80%)  of  the 
t®nt  of  the  waste  material  rating  from ,  tee  entire 

^ci^ottrronS  ?0%  6of  ™t  «rn£  In  the^jection  of  the  material  to 


-Jt  into  short  pieces,  preferably  piece.  . 

,  proximately  one-half  inch  (%  )  long,  and  si 
these  pieces  are  soaked  in  water  until  the  bark 
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Mv  invent  inn  relates  to  mounting*  for  the  how  long  it  is  used,  is  practically  unaffected 
dinphingiit-  of  sound  Ikixcs  and  while  par-  by  changes  in  atmospheric  or  weather  condi- 
for  use  in  nhono^rnplnc  turns.  This  is  undoubtedly  due  to  the  fact 
sniimi  li"Xis.  mv  invention  is  also  applicable  that  cork  is  weather  exposed  for  vears  in  the 
.  to  oIIht  types  of  sound  taxes.  such,  for  ex-  formation  thereof,  and  has  reached  the  stage 
amplf.  :is  telephone  transmitters  and  re-  where  it  is  no  longer  subject  to  any  appreci- 
cei  vers  ,  .  .  ajdc  changes  by  reason  of  climatic  conditions. 

In  order  to  obtain  the  best  acoustic  results,  Uhilc  natural  cork  may  be  used  for  the 
it  is  e~'Oiit  l :i  1  in  the  case  of  a  sound  box  cm-  gaskets  of  my  improved  mounting,  it  is  cx- 
-  ploying  n  vibratory  diaphragm  to  mount  the  trelnely  difficult, to  obtain  any  appreciable 
diaphragm  resiliently  in  the  sound  box  in  quantity  of  the  same  which  is  freo  from  hard 
order  that  the  same  may  properly  vibrate  and  particles  of  hark  and  openings  or  crevices, 
function.  For  Ibis  purpose  it  has  heretofore  Moreover,  different  lots  of  natural  cork  vary 
been  customary  to  clamp  the  diaphragm  of  appreciably  in  resiliency  or  elasticity.  Ac- 
..  a  sound  Imix  in  |aisition  in  the  latter  between  cordingly.'it  is  practically  impossible  to  pro- 
ga-kets  formed  of  soft  rnhl>er.  Ruhher,  how-  ducc  gaskets  of  notural  cork  which  will  be  of 
eve  r,  deteriorates  quite  rapidly  anil  where  uniform  resiliency  and  texture.  I  therefore 
gaskets  of  this  material  arc  employed,  such  preferably  form  the  gaskets  of  the  material 
caskets,  in  a  comparatively  short  time,  lose  known  ns  composition  cork.  This  material 
their  elasticity  and  liccnme  hard  and  brittle,  is  made  by  grinding  natural  cork,  eliminating 
This  i-  due.  "principally,  to  the  presence  of  all  hard  particles,  such  as  pieces  of  bark  and 
sulphur  in  tin*  rublier  and  the  fact  that  foreign  substances,  therefrom,  and  then 
sulphur  is  subject  to  oxidation.  Wien  the  pressing  the  ground  cork  into  coherent  sheets 
rubber  gaskets  of  a  diaphragm  mounting  of  or  slabs  under  enormous  pressure.  It  is  ap- 
a  sound  box  have  thus  deteriorated,  the  parent  that  itlio  composition  cork  thus  pro- 
diaphragm  is  apt  to  lie  loose  in  its  mounting  duccd  is  freefrom  glue  and  glue-like  sub- 
and  the  functioning  thereof  will  be  impaired,  stances.  Moreover,  this  conmosition  cork  is 
In  the  case  of  a  phonograph  reproducer,  for  of  very  uniform  elasticity  or  resiliency  and 
example,  such  deterioration  is  likely  to  result  texture  and  is  graded  in  accordance  with  the 
in  rattling,  "blasting"’  and  other  "imperfee-  fineness  of  tho  ground  cork  from  which  it  is 
timis  in  the  reproduction.  Moreover,  the  cas-  formed;  I  preferably  employ  for  the  gaskets 
ings  of  phono-reapli  reproducers  are  general-  described,  composition  cork  of  n  fine' grade.' 
Iv  'riven  an  attractive  finish  by  plating  tho  Further  objects  and  features  of  my  raven- 
same  with  .ml, I  or  nickel,  and  lwcause  of  the  tion  ’trill" lie  hereinafter  more  fully  described 
pro-cure  ofthe  sulphur  in  the  rubber  gaskets,  and  claimed.  ■  '  r-.  j  , ,  ■ 

this  finish  frequently  becomes  badly  tar-  In  order  that  my  invention  may  be- morn 
ni-hcri  1  •  clearly  understood,  attention  is  directed  to  the 

The  principle  object  of  mv  invention  is  to  drawing  accompanying  and  forming  a  part 
provide  an  improved  mounting  for  sound  box  of  this  specification,, and  in which i:  ■  . 
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The  sound  chamber  2  is  provided  with  a  seat 
for  a  diaphragm  3,  said  diaphragm  being  held 
against  the  scat  at  its  edge  portion  between 
two  annular  packing  rings  or  gaskets,  4,  4, 
-  by  means  of  a  locking  ring  5  screwed  into  the 
,cup.  The  gaskets  4, 4  arc  made  of  subereous 
material  such  as  cork  or  composition  cork, 
•  preferably  the  latter,  as  described  above.  A 
thin  smooth  metal  hearing  or  clamping  ring  G 

-  -  is  disposed  between  the  lower  gasket  4  and  flic 

locking  ring  5  to  prevent  deformation  of  the 
gasket  upon  turning  movement  of  the  locking 
ring  when  the  latter  is  tightened. 

The  reproducer  cup  1  is  provided  with  a 
;;  rearward  extension  7,  and  a  floating  weight 
8  is  pivotally  connected  to  the  extension  7  for 
movement  about  a  vertical  axis  by  means 
comprising  pivot  blocks  9,  9.  The  "floating 
weight  8  is  supported  from  the  pivot  blocks 
::  9,  9  by  means  of  a  flat  spring  10,  one  end  of 
which  is  secured  between  the  blocks  9,  9  and 
the  other  end  of  which  is  secured  to  the  nd- 
jncent  end  of  the  floating  weight.  A  stylus 
lever  11  is  pivoted  intermediate  its  ends  nt 
--  12  on  the  floating  weight  S,  one  end  of  this 
lover  being  provided '  with  a  reproducing 
stylus  13,  and  the  opposite  end  thereof  being 
connected  to  the  center  of  the  diaphragm  3 
by  means  of  a  link  14.  This  link  extends 
through  a  suitable  opening  la  provided  in 
the  floating  weight  8.  A  pin  1G  secured  to 
the  forward  end  of  the  floating  weight  8, 
extends  within  a  loop  17  secured  to  the  un¬ 
derside  of  the  reproducer  cup  1  and  coacts 

-  with  this  loop  to  limit  the  vertical  and  lat¬ 
eral  movements  of  the  floating  weight  with 
respect  to  the  reproducer  cup. 

While  I  have  specifically  described  a  pre¬ 
ferred  form  of  my  improved  diaphragm 
mounting,  it  is  to  be  understood  that  the  same 
is  subject  to  various  changes  and  modifica¬ 
tions  without  departure  from  the  spirit  of 
my  invention  and  the  scope  of  the  appended 


tens  Patent  is  as  follows: 

1.  A  coherent  resilient  gasket  for  a  dia¬ 
phragm  mounting  of  the  character  described 

j  formed  of  composition  cork  which  is  of  sub¬ 
stantially  uniform  texture  and  resiliency  and 
which  is  free  from  glue  and  glue-like  sub¬ 
stances,  substantially  as  described. 

2.  A  coherent  resilient  gasket  for  a  dia¬ 
phragm  mounting  of  the  character  described 
formed  of  composition  cork  from  the  cork 
of  which  all  bark  and  hard  foreign  sub¬ 
stances  have  been  eliminated  and  which  is 
free  from  glue  and  glue-like  substances,  sub¬ 
stantially  as  described. 

This  specification  signed  this  2Sth  day  of 
Aprd,  1925. 

TIIOS.  A.  EDISON. 
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*  molded  articles,  such  as  phonograph  record 
!  blank.-,  and  more  particularly  to  an  improved 
'  material  or  composition  from  whicn  said 

•  s  molded  articles  are  adapted  to  be  formed,  and 

an  improved  binder  for  such  material.  My 
|  invention  also  relates  to  the  method  of  malt- 
■;  ing  this  material  or  composition. 

!  One  of  the  principal  objects  of  my  inven- 
10  lion  re-ides  in  the  production  of  n  material 
for  molded  articles  which  is  of  suiicrior  qual¬ 
ity  so  that  when  formed  into  a  molded  article 
uniler  heat  and  pressure  it  will  be  hard, 
tough,  smooth  and  of  substantially  uniform 
15  density  and  texture  throughout. 

Another  object  of  my  invention  is  to  pro¬ 
vide  a  material  for  molded  articles  which  is 
highly  watcr-re(«illent  so  that  molded  arti¬ 
cles  produced  therefrom  will  lie  undamaged 
iO  by  exposure  to  moisture. 

I n  carrying  out  my  invention  I  first  make 
the  hinder  for  the  composition  to  be  molded 
hv  mixing  any  of  a  number  of  different  resins, 
but  preferably  ordinary  pine  rosin,  with  the 
«  material  known  ill  the  petroleum  trade  as 
“B.  S.”  and  also  as  “wax  tailings.”  This  ms- 
S  tcrial  apparently  consists  of  a  very  heavy  hy¬ 
drocarbon  and  represents  the  fraction  ob¬ 
tained  in  the  dry  distillation  of  non-asplioltic 
So  and  mixed-base" petroleum  and  recovered  im¬ 
mediately  prior  to  coking.  The  same  prod- 
.  uct  is  found  in  pipe  lines  and  in  the  bottom 
f.  of  tanks  which  have  Iieen  used  for  any  consid¬ 
erable  period  for  storing  crude  petroleum. 
55  ft  does  not  appear  to  he  soluble  to  any  extent 
in  petroleum  anil  under  ordinary  conditions 
is  probably  held  ill  suspension  therein;  but 
when  crude  petroleum  is  permitted  to  remain 
quiescent  for  a  considerable  time,  the  “B.  S.” 
*  settles  out.  The  proportion  of  rosin  nnd 
“B.  S.”  employed  arc  subject  to  considerable 
variance  hut  I’iind  the  best  proportions  to  lie 
from  S3  parts  bv  weight  of  rosin  and  15 
parts  hv  weight  of  l‘Ii.  S.”  to  90  parts  bv 
45  weight  of  rosin  nnd  10  parts  by  weight  of 
“B.  S."  In  forming  this  mixture  the  rosin 
and  “H.  S."  nre  either  melted  together  in  a 
single  container  or  arc  melted  in  separate  con- 
tamers  and  the  contents  of  one  container 
poured  into  the  other  container,  and  the  i 


f  melted  materials  are  then  stirred  until  thor- 
oughly  mixed.  The  resulting  product  is  a 
1  binder  of  superior  quality  which  is  neither 
1  toostickv  nor  too  brittle  when  hardened. 

1  The  binder  produced  as  described  is  hard-  K 
r  cned  bv  cooling  and  reduced  to  the  form  of 

•  a  powder,  and  is  then  mixed  with  a  filler  ma¬ 
terial  comprising  any  suitable  finely  divided 

•  inert  substance,  but  preferably  a  mixture  of 

I  powdered  wood  flour  and  chalk,  in  a  steam-  m 

•  jacketed  mixer  which  is  preferably  heated 
i  with  super-heated  steam  at  a  temperature 
,  sufficient  to  reduce  the  rosin,  “B.  S.  binder 
i  to  a  thin  liquid;  and  preferably  at  a  tempera¬ 
ture  of  from  000  to  700  degrees  Fahrenheit  6: 
The  mixer  is  maintained  in  operation  until 

;  the  ingredients  become  thoroughly  mixed, 
which  usually  takes  about  one  hour.  In  this 
I  operation  all  the  particles  of  wood  flour  and 
chalk  nre  thoroughly  coated  by  the  rosin,  Jo 
!  “B.  S.”  binder.  When  wood  flour  and  chalk 
are  used  for  the  filler  of  my  improved  mate- 
,  rial,  I  find  that  good  results  are  obtained 
by  using  about  12  per  cent  by  weight  of  the 
rosin,  “B.  S.”  compound  or  binder,  about.  50  75 
per  cent  by  weight  of  wood  flour,  and  about’ 

38  per  cent  by  weight  of  chalk,  although  these 
proportions  may  be  considerably  varied.  > 

The  material  which  is  now  in  a  slightly 
tacky  condition,  is  removed  from  the  mixer  so 
and  cooled  as  by  placing  the  same  in  a  rotat¬ 
ing  drum  and  spraying  the  drum  with  cold 
water.  After  .being  cooled  the  material  is 
ground  in  a  ball  or  pebble  mill  preferably  to 
such  a  fineness  that  90  to  95- per  cent  thereof  85 
wiU  pass  through  a  180-mcsh  screen. 

Alter  beingground  thematerialisrcady  for 
molding.  In  making  disc  record  blanks  this 
ground  material  is  placed  in  suitable  molds 
nml  formed  under  beat  and  hydraulic  pres-  00 
sure  into  discs.  The  surfaces  of  the  b  ante 
thus'  produced  ore  verv  smooth  and  the  blanks 
arc  hard  and  tough  and  of  substantially  uni¬ 
form  density  and  texture.  Moreover,  be- 
cause  of  the  improved  binder  employed,  05 
which  is  hHllv  water-repellent,  there  is  little 
likelihood  of  these  blanks  being  affected  by 

"'rfisTrccord  blanks  formed  as  described  _ 

above  may  be  covered  with  a  suitablo  veneer 
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Mv  invention  relates  to  dynamorolectric  arrangement  including  ii ^lnbriam^tigitciis- 
mucuincs,  anil  while  in  no  wise  so  limited  in  mg  within  which  said  parts  are  enclosed.; : 
its  application,  ray  invention  is  especially  A  further  object  of  my  invchtiori.is.'to  pro- 

adapted  for  embodiment  in  electric  motors  .Vidc  ahjimproved  cohstruction  iuid  ai^ge- 
-■  and  generators  of  small  size.  in'ent  for,  constantly  maintaihing  the.brhshes'  - 

IVTien  a dynamo-electric  machine  in  which  in  engiigiunent;witn  the,  commutator,  under. ii 
the  brushes  arc  fixed  in  position  axially  of  uniform  pr^ure.iregariUetspfithelength  or 
the  commutator  is  operated  for  a  consider-  worn  condition  bf.thebrush^  'C.l.‘h  -;1!7i  i 
able  length  of  time,  tho  contact  of  the  brush-  Other  objects  and  features,  of  ,my.,inyen- 
‘  es  with  the  commutator  results  in  the  forma-  !tiori  will  bo  hereinafter  more  specifically  de-  <r 

lion  of  grooves  and  very  ,  uneven  surfaces  scribed  and  claimed. . 7’  '"e 

both  on  the  brushes  and  oil  the  commutator,  In  order  that  my  invention  mayjbe  more 
so  that  the  amount  of  surface  contact  there-  clearly  understood,  attention  isVdirectea  to 
between  becomes  much  reduced.  This  poor  the,,  drawings /accompanying,  and  forming 
--  surface  contact  not  only  causes  sparking,  but  part  of  this  specification,  iihd. in  which:  ' 

greatly  increases  the  friction,  and  after  the  Figure  1  is  a  plan  view,  partly  broken 
contacting  parts  have  become  uneven  to  a  away  iihd  portly  in  Action,  of  an  riectric  ino- 
stight  degree  the  tendency  to.furtlier  groov-  tor  embodying,  a  preferred.  form.of  myin- 
ing  and  wearing  is  greatly  increased.  yVhilo  ventionj  .  .  .  . 

metal  brushes  especially  those  formed  of  cop-  ,  Fig.  2  is.a  fragmental  view  in  front, eleva- 
per,  are  superior  in  several  respects  to  car-  tionof  the'motorshowninFig.,1; ... ,j  .,. 
bon  brushes,  the  latter  have  come  into  quite  Figi  3  is  a.  sectional  view  taken,  on-line 
general  use  largely  because  the  wearing  and  3-^3  of  Fig.  2;  and  ■  i  :'i  .•Iln/.e.no'.f 
grooving  referred  to,  especially  in  the  case  of  Fig.  4is  asectional  new,  with  parts  shown 
•-  the  eommutator,  are  then  much  less.  ..  in  elevation,  taken  on  line  irr-i  of  big.  l-^vi 
One  of  the  principal  features  of  my  inven-  ,  Befe^.to.to  tot^  ref^  du^ 
tion  is  to  overcome  the  foregoing  objections  acter  1  represents  the  base  of  the  motor,  A.ttie 
hv  the  provision  in  a  machino  sucli  as  cle-  main  part,of  the  motor  eaang,  andA-janex- 
scrilicd,  of  a  novel  arrangement  for  effecting,  tension  of  suchmotor  casing  havingoppoate- 
-•  in  the  operation  of  the  machine,  relative  re-  ly  disposed  openings  !!  therein.  ,_J.he  motor 
ciurocatory  movements  of  the  commutator  shaft 2‘.carrymg. the  armature .3,  mounted 
ail  the  brushes  of  such  character  and  extent 

reciprocated,  I  find  that betterresulh r  are ,  o£ 

mined  by  moving  the  brushes  hade  andforth  tQ  5,6  armature  or  motor  . 

.-  across  tfie  commutator,  and  my_  lnvenrton  m  A;flcent  the  right  hand  end  of ithe 
preferably  includes  an  armature^ Aand  Tishl  8,8  engaging: the 

tion  for  so  moving  the  brushes  and  which  * ■>  ’mountea.in  suit 

preferably  also  permits  or  prondes  for  angu-  9  9  xiie  iushes  and-  brash 

lar  adjustment  of  tho  brushes  with  respect  ah  » ’9  arb  suhstautially  diimetri-  „ 


ng,' but  permits  movement  of  said  sup-  speed,  the  redu 
axially  of  the  bushing.  Normally,  the  400  to  1.  As 
nglS'and  thereby  the  brush  holder  sun-  slowly  rotated, 
brush '  holders  and  brashes  are  held  engagement  of : 
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I'lainied  'in  my.  capcudil.il  of  holder  embodying, my  invention,  and  . 

Vo  p*0  110.  as  above  identified.  relates  spe  detailed  view,  parti)  in  sect 

(iv  to  improved  electroplating  nppnra-  .,  ;  eIeVation,  sliowtn"  how  t 

in  w  c  a  plurality  of  articles  nmy:bc  and [  partly  securef  to  API 

!lv  electroplated.  ;  T!S“  „,LP  nf  an  electroplating  appa 


A  Note  on  the  Sources 


The  pages  which  were  microfilmed  for  this  collection  are 
in  generally  good  condition  in  the  original.  There  are 
some  pages,  however,  which  due  to  age  are  lighter  than 
normal.  Additionally,  because  some  volumes  are  very 
large  and  have  been  bound  tightly  and  cannot  be  un¬ 
bound,  there  are  intermittent  occurrences  of  slight  dis¬ 
tortion  of  the  edges  of  a  small  percentage  of  the  pages. 
We  have  made  every  technical  effort  toensu  re  complete 
legibility  of  each  and  every  page. 
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